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De cripti n 

FIELD OF THE INVENTION 

5 The present invention relates to humanised antibody molecules (HAMs) having specificity for human milk fat glob- 

ule (HMFG) and to processes for their production using recombinant DNA technology. 

BACKGROUND TO THE INVENTION 

^0 The term "humanised antibody molecule" (HAM) is used to describe a molecule having an antigen binding site 

derived from an immunoglobulin from a non-human species, the remaining immunoglobulin-derived parts of the mol- 
ecule being derived from a human Immunoglobulin. The antigen binding site may comprise: either a complete variable 
domain from the non-human immunoglobulin fused onto one or more human constant domains; or one or more of the 
complementarity determining regions (CDRs) grafted onto appropriate human framework regions in the variable do- 

15 main. The abbreviation "MAb" is used to indicate a monoclonal antibody. 

In the description, reference is made to publications by number. These numbers are placed In square brackets 
[ ]. The publications are listed in numerical order at the end of the description. 

Natural immunoglobulins have been known for many years, as have the various fragments thereof, such as the 
Fab, Fab'(Fab')2 and Fc fragments, which can be derived by enzymatic cleavage. Natural immunoglobulins comprise 

20 a generally Y-shaped molecule having an antigen-binding site towards the outer end of each arm. The remainder of 
the structure, and particularly the stem of the Y, mediates the effector functions associated with immunoglobulins. 

Natural immunoglobulins have been used in assay, diagnosis and, to a more limited extent, therapy. However, 
such uses, especially in therapy, have been hindered by the polyclonal nature of natural immunoglobulins. A significant 
step towards the realisation of the potential of immunoglobulins as therapeutic agents was the discovery of procedures 

25 for the production of monoclonal antibodies of defined specificity [1 ]. However, most Abs are produced by hybridomas 
which are fusions of rodent spleen cells with rodent myeloma cells. The resultant MAbs are therefore essentially rodent 
proteins. There are few reports of the production of human MAbs. 

Since most available MAbs are of rodent origin, they are naturally antigenic in humans and thus can give rise to 
an undesirable immune response termed the HAMA (Human Anti-Mouse Antibody) response. Therefore, the use of 

30 rodent MAbs as therapeutic agents in humans is inherently limited by the fact that the human subject will mount an 
immunological response to the MAb and will either remove it entirely or at least reduce its effectiveness. 

Therefore proposals have been made for making non-human MAbs less antigenic in humans. Such techniques 
can be generically termed "humanisation" techniques. These techniques generally involve the use of recombinant DNA 
technology to manipulate DNA sequences encoding the polypeptide chains of the antibody molecule. 

35 Early methods for humanising MAbs related to production of chimeric antibodies in which an antigen binding site 

comprising the complete variable domains of one antibody are fused to constant domains derived from a second 
antibody. Methods for carrying out such chimerisation procedures are described in EP-A-0 120 694 (Celltech Limited), 
EP-A-0 1 25 023 (Genentech Inc.), EP-A-0 1 71 496 (Res. Dev. Corp. Japan), EP-A-01 73494 (Stanford University) and 
EP-A-0 194 276 (Celltech Limited). 

40 EP-A-0 1 94 276 discloses a process for preparing an antibody molecule having the variable domains from a mouse 

MAb and the constant domains from a human immunoglobulin. It also describes the production of an antibody molecule 
comprising the variable domains of a mouse MAb, the CH1 and CL domains of a human immunoglobulin and a non- 
immunoglobulin-derived protein in place of the Fc portion of the human immunoglobulin. 

Subsequently, a number of further patent applications have been published relating to chimeric antibodies, includ- 
es ing tumour specific chimeric antibodies. Among these applications are WO-A-87/02671 (Int. Gen. Eng. Inc.). EP-A-0 
256 654 (Centocor), EP-A-0 266 663 (Int Gen. Eng. Inc. & Oncogen), WO-A-89/00999 (Int. Gen. Eng. Inc.) and EP- 
A-0 332 424 (Hybritech Inc.). 

Such humanised chimeric antibodies, however, still contain a significant proportion of non-human amino acid se- 
quence, i.e. the complete variable domains. Thus, such humanised antibodies may elicit some HAMA response, par- 

50 ticularly if administered over a prolonged period [2]. 

In an alternative approach, described in EP-A-0 239 400 (Winter), the complementarity determining regions (CDRs) 
of a mouse MAb have been grafted onto the framework regions of the variable domains of a human immunoglobulin 
by site directed mutagenesis using long oligonucleotides. Such CDR-grafted humanised antibodies are less likely to 
give rise to a HAMA response than humanised chimeric antibodies in view of the lower proportbn of non-human amino 

55 acid sequence which they contain. There are three CDRs (CDR1 , CDR2 and CDR3) In each of the heavy and light 
chain variable domains. 

The eariiest work on CDR-grafted humanised MAbs was carried out on a MAb recognising the synthetic antigen 
NP or NIP. However, subsequently, examples in which a mouse MAb recognising lysozyme and a rat MAb recognising 
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an antigen on human T cells respectively were hunr^anised have been described [3, 4]. The preparation of the CDR- 
grafted antibody to the antigen on human T cells is also described in WO-A-89/07452 (Medical Research Council). 
Recently the preparation of a humanised CDR-grafted antibody that binds to the interleukin 2 receptor has been de- 
scribed [5]. Further examples of humanised CDR-grated antibodies having specificity for anti-viral [6, 7], anti-tumour 
s [8] and antl-T cell [9 and EP-A-0 403 156] antigens have been described more recently 

Our copending International Patent Specification No. WO-A-91/09967 relates to the CDR grafting of antibodies in 
general. 

It has been widely suggested that Immunoglobulins, and in particular MAbs, could potentially be very useful in the 
diagnosis and treatment of cancer [1 0, 1 1 ]. There has therefore been much activity In trying to produce immunoglobulins 
to or MAbs directed against tumour-specific antigens. So far, over one hundred MAbs directed against a variety of human 
carcinomas have been used in various aspects of tumour diagnosis or treatment [12]. 

There have been a number of papers published concerning the production of chimeric monoclonal antibodies 
recognising cell surface antigens. For Instance, genetically engineered murine/human chimeric antibodies which retain 
specificity for tumour-associated antigens have been described [1 3 and WO-A-89/01 783]. Also, a recombinant murine/ 
'5 human chimeric monoclonal antibody specific for common acute lymphocytic leukaemia antigen has been described 
[14]. 

SUMMARY OF THE INVENTION 

20 We have now prepared humanised antibodies to human milk fat globule (HMFG) derived from the antl-HMFG 

mouse MAb CTM01 [15]. 

According to the present invention, there Is provided a humanised antibody molecule (HAM) having specificity for 
human milk fat globule (HMFG) and having an antigen binding site wherein at least one of the complementarity deter- 
mining regions (CDRs) of the variable domain is derived from the mouse monoclonal antibody CTM01 (CTM01 MAb) 
2S and the remaining Immunoglobulin -derived parts of the HAM are derived from a human immunoglobulin or an analogue 
thereof. 

The HAM may comprise a chimeric humanised antibody or a CDR-grafted humanised antibody When the HAM 
comprises a CDR-grafted humanised antibody, each heavy or light chain variable domain may comprise only one or 
two CTM01 -derived CDRs. Preferably, however, all three heavy and light chain CDRs are derived from CTM01 . 

50 The CTM01 MAb Is a mouse MAb of the type IgGI -kappa raised against the membrane-associated antigen of 

HMFG and has been extensively studied [15]. The CTM01 MAb has been shown to recognise breast, ovarian and 
non-small cell lung cancers. It has been shown to internalise rapidly into target cells. Conjugates of CTM01 and call- 
chaemicin display highly specific cytotoxicity against appropriate cell lines, (see USP 5053394). 

High levels of the antigen recognised by the CTM01 MAb have been detected circulating in the blood of patients 

55 suffering from breast cancer. This may have a deleterious effect on pharmacokinetics and tumour localisation in vivo. 
However, circulating antigen levels In the blood of patients suffering from ovarian cancer are lower than those In breast 
cancer patients. It is therefore believed that the HAM of the present Invention will be of particular use in the treatment 
of ovarian cancer. 

It is believed that the CTM01 MAb recognises the polymorphic epithelial mucin (PEM) of HMFG. Thus, preferably 

40 the present invention provides a HAM which recognises the PEM of HMFG. 

Surprisingly It has been found that humanising the CTM01 MAb does not substantially adversely affect Its binding 
activity or internallsation, and can create, particularly by CDR grafting, a HAM which has better binding and internali- 
sation characteristics than the murine antibody (see Table 1 hereinafter). This produces a HAM which is of use in both 
therapy and diagnosis of certain human carcinomas, for example carcinomas of ovary, breast, uterus and lung. 

45 Preferably, the HAM of the present invention is produced by recombinant DNA technology. 

The HAM of the present invention may comprise: a complete antibody molecule, having full length heavy and light 
chains; a fragment thereof, such as an Fab, Fab', (Fab')2 or Fv fragment; a single chain antibody fragment, e.g. a single 
chain Fv; a light chain or heavy chain monomer or dimer; or a fragment or analogue of any of these or any other 
molecule with the same specificitiy as the CTM01 MAb. 

so The remaining non-CTMOl immunoglobulin-derlved parts of the HAM may be derived from a suitable human 

immunoglobulin. For Instance, when the HAM Is a CDR-grafted HAM, appropriate variable region framework sequences 
may be used having regard to the class or type of the CTM01 donor antibody from which the antigen binding regions 
are derived. Preferably the type of human framework used is of the same or similar class or type as the donor antibody 
(CTM01 Is IgGI -kappa). Advantageously, the framework Is chosen to maximise or optimise homology with the donor 

55 antibody sequence, particularly at positions spatially close to or adjacent the CDRs. Examples of human frameworks 
which may be used to construct CDR-grafted HAMs are LAY, POM, TUR, TEI, KOL, NEWM, REI and EU [16]. KOL 
and NEWM are suitable for heavy chain construction. REI Is suitable for light chain construction. EU is particularly 
suitable for both heavy chain and light chain construction. Preferably the EU framework is used as the human frame- 
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work for both heavy and light chain variable donnains in view of its high level of homology with the CTM01 MAb. 

The light or heavy chain variable regions of the HAM may be fused to human light or heavy chain constant domains 
as appropriate, (the term "heavy chain constant domains" as used herein are to be understood to include hinge regions 
unless specified otherwise). The human constant domains of the HAM, where present, may be selected having regard 
s to the proposed function of the antibody, in particular the effector functions which may be required. For example, the 
heavy chain constant domains fused to the heavy chain variable region may be human IgA. IgG or IgM domains. 
Preferably human IgG domains are used. lgG1 and lgG3 isotype domains may be used when the HAM is intended for 
therapeutic purposes and antibody effector functions are required. Alternatively, lgG2 and lgG4 Isotype domains may 
be used when the HAM is intended for purposes for which antibody effector functions are not required, e.g. for imaging, 
10 diagnostic or cytotoxic targeting purposes. Light chain human constant domains which may be fused to the light chain 
variable region include human Lambda or, especially, human Kappa chains. 

Analogues of human constant domains may alternatively be advantageously used. These include those constant 
domains containing one or more additional amino acids than the corresponding human domain, or those constant 
domains wherein one or more existing amino acids of the corresponding human domain has been deleted or altered. 
IS Such domains may be obtained, for example, by oligonucleotide directed mutagenesis. In the present invention, a 
particularly useful analogue of a heavy chain constant domain is an lgG4 constant domain in which a serine residue 
at position 241 of the corresponding naturally occuring human domain has been altered to a proline residue. 

The remainder of the HAM need not comprise only protein sequences from human immunoglobulins. For instance, 
a gene may be constructed in which a DNA sequence encoding part of a human immunoglobulin chain is fused to a 
20 DNA sequence encoding the amino acid sequences of a polypeptide effector or reporter molecule. 

According to a second aspect of the present invention, there is provided a process for producing the HAM of the 
first aspect of the invention, which process comprises: 

(a) producing in an expression vector an operon having a DNA sequence which encodes an antibody heavy or 
2S light chain comprising a variable domain wherein at least one of the CDRs of the variable domain Is derived from 

the CTM01 MAb and the remaining immunoglobulin-derived parts of the antibody chain are derived from a human 
immunoglobulin; 

(b) producing in an expression vector an operon having a DNA sequence which encodes a complementary antibody 
30 light or heavy chain comprising a variable domain wherein at least one of the CDRs of the variable domain is 

derived from the CTM01 MAb and the remaining immunoglobulin-derived parts of the antibody chain are derived 
from a human immunoglobulin; 

(c) transfecting a host cell with both operons; and 

35 

(d) culturing the transfected cell line to produce the HAM. 

The cell line may be transfected with two vectors, the first vector containing the operon encoding the light chain- 
derived polypeptide and the second vector containing the operon encoding the heavy chain-derived polypeptide. Pref- 
40 erably, the vectors are identical except in so far as the coding sequences and selectable markers are concerned so 
as to ensure as far as possible that each polypeptide chain is equally expressed. 

Alternatively, a single vector may be used, the vector including the operons encoding both light chain- and heavy 
chain-derived polypeptides. 

In further aspects, the invention also includes DNA sequences coding for the heavy and light chains of the HAM 
4S of the present invention, ctoning and expression vectors containing these DNA sequences, host cells transformed with 
these DNA sequences and processes for producing the heavy or light chains and antibody molecules comprising 
expressing these DNA sequences in a transformed host cell. 

The general methods by which the vectors may be constructed, transfection methods and culture methods are 
well known per se [17, 18]. 

so The DNA sequences which encode the CTM01 heavy and light chain variable domain amino acid sequences (and 

the corresponding deduced amino acid sequences) are given hereinafter in the sequence listing as Sequence ID No. 
1 and Sequence ID No. 2 respectively. 

DNA coding for human immunoglobulin sequences may be obtained in any appropriate way. For example, amino 
acid sequences of preferred human acceptor frameworks, such as LAY, POM, KOL, REI, EU, TUR, TEI and NEWM, 
ss are widely available to workers in the art. Corresponding DNA sequences which code for these amino acid sequences 
may be inferred or deduced by reverse application of the genetic code. Similarly, the amino acid sequences of human 
constant region domains are well known and DNA sequences which code for them may be readily deduced. 

The standard techniques of molecular biology may be used to prepare DNA sequences coding for CDR-grafted 
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products. Desired DNA sequences may be syntheslsed completely or in part using oligonucleotide synthesis tech 
techniques. Site-directed mutagenesis and polymerase chain reaction (PGR) techniques may be used as appropriate. 
For example, oligonucleotide directed synthesis [19] may be used. Also, oligonucleotide directed mutagenesis of a 
pre-existing variable domain region [3, 4] may be used. Enzymatic filling-in of gapped oligonucleotides using T4 DNA 
polymerase [5] may be used. 

Any suitable host cell/vector system may be used for expression of the DNA sequences coding for the chimeric 
or CDR-grafted heavy and light chains. Bacterial, e.g. E. coli, and other microbial systems may be used, in particular 
for expression of antibody fragments, e.g. Fv, Fab and Fab' fragments and single chain antibody fragments, e.g. single 
chain Fvs. Eucaryotic, e.g. mammalian host cell, expression systems may be used for production of larger chimeric or 
CDR-grafted antibody products, including complete antibody molecules. Surtable mammalian host cells include CHO 
cells and myeloma or hybridoma cell lines, for example NSO cells. 

In a further aspect of the invention we provide a conjugate molecule comprising a HAM conjugated to an effector 
or reporter molecule. Thus for example the HAM of the present invention may have attached to it an effector molecule 
such as a cytotoxic or cytostatic agent, or a reporter group, for example an atom or molecule such as a radionuclide, 
or complexed radionuclide capable of being detected while inside the human body For instance, the HAM may have 
an organic group, such as a macrocycle, capable of binding a metal atom, or a toxin, such as ricin, or an anti-tumour 
agent as hereinafter defined, attached to it by a covalent bridging structure. Alternatively, the procedures of recombinant 
DNA technology may be used to produce a HAM in which the Fc fragment, CH2 or CH3 domain of a complete molecule 
has been replaced by or has attached thereto by peptide linkage a functional non-immunoglobulin protein, such as an 
enzyme or toxin molecule. 

A particularly useful conjugate molecule according to this aspect of the invention is a HAM conjugated to a meth- 
yltrithio anti-tumour agent. Particular methyltrithio anti-tumour agents include the disulphide analogues of the a^, otg, 
0^3- ^4- Pi' Pa- yv ^1 3"cJ pseudoaglycone components of the LL-E33288 complex and derivatives thereof, as well as 
the disulphide analogues of BBM-1675, FR-900405, FR-900406, PD 114759, PD 115028. CL-1577A, CL-1577B, CL- 
1 577D, CL-1 577E and CL 1 724 antitumour antibiotics and derivatives thereof. 

The family of antibacterial and antitumor agents, known collectively as the LL-E33288 complex are described and 
claimed in U.S. Pat. No. 4,970,198 (1990) and are used to prepare the disulphide antitumour agents which are some 
of the starting materials for the conjugate molecules of the invention. 

U.S. Patent 4,970,198 describes the LL-E33288 complex, the components thereof, namely LL-E33288aiBr LL- 
E33288ai>, LL-E33288a2B^ LL-E33288a2', LL-E33288a3Br LL-E33288a3", LL-E33288a4Br LL-E33288pi Br/ lL- 
E33288Pi'. LL-E33288P2B^ LL-E33288P2', LL-E332888iBr, LL-E332885i LL-E332885i', and methods for their pro- 
duction by aerobic fermentation utilizing a new strain of Micromonospora echinospora ssp calichensis or natural or 
derived mutants thereof. U.S. Pat. No. 4,970,198 also disctoses proposed structures for some of the above-named 
components. 

Additional members of the LL-E33288 complex (the calicheamicins) are described and claimed in U.S. Pat. No. 
4,939,244 (1990) and are likewise useful for preparing the conjugate molecules of the invention. This patent also 
describes the LL-E33288 bromo- and iodo-pseudoaglycones of the series, which have been prepared by chemical 
means. The patent also describes dihydro derivatives accessable from all the above-named antitumor antibiotics 
through sodium borohydride reduction of the ketone at C^i to a hydroxyl group. 

Still other members of the LL-E33288 family of antitumour antibiotics are described and claimed in U.S. Patent 
5,079,233 (1992), and also are useful for preparing additional conjugate molecules of the invention. This patent de- 
scribes N-acyl derivatives of several members of the LL-E33288 complex which have been prepared by chemical 
means. 

Other antibiotics are useful to prepare conjugate molecules of the invention, namely: 

1) Esperamicin BBM-1675. [M. Konishi, et. al., J. Antibiotics, 38, 1605 (1985); M. Konishi, et. al., U.K. Patent 
Specification 2,141.425A, and U.S. Pat. No. 4.675,187]. 

2) Antitumour antibiotics, FR-900405 and FR-900406. [M. Iwami, et. al., J. Antibiotics, 38. 835 (1985). S, Kiyoto. 
et. al., J. Antibiotics, 38. 340 (1 985)]. 

3) PD 114759 and PD 115028, [R.H. Bunge, et. al., J. Antibiotics. 37, 1566 (1984) U.S. Pat. No. 4.554.162 D.W. 
Fry et. al.. Investigational New Drugs. 4, 3 (1986)]. 

4) AntibloticcomplexCL-1577A, CL-1 566B produced by Srreptomyces asp. ATCC 39363. US Pat No 4 539 203 
(1985). ' ' 

5) CL-1577D and CL-1577E Antibiotic antitumor compounds, U.S. Pat. No. 4,539,203. 
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6) CL-1724 Antibiotic compounds, U.S. Pat. No. 4,554,162, 

7) Antitumour antibiotics BBM-1675-A3 and BBM-1675-A4, obtained by fermentation of actinomadura verru- 
cosospora strains H964-92 (ATCC 39334) or AB27Y (ATCC 39638). U.S. Pat. No. 4.675, 187. 

8) N-acetyl-esperamicin A^. A2 and A^p derivatives with antimicrobial and antitumor activities. European Patent 
Specification 289,030. 

All of the information regarding the LL-E33288 family of antitumor antibiotics, BBM-1675, FR-900405, FR-900406, 
PD 114759. PD 115028, CL-1577A, CL-1577B, CL-1577D, CL-1577E and CL-1724 contained in the above citations 
Is Incorporated herein by reference. 

The a^, Og. 04, p^, Pg- pseudoaglycone components of the LL-E 33288 complex their dihydro and 

N-acyl counterparts, as well as the BBM-1675. FR-900405, FR-900406, PD 114759. PD 115028, CL-1577A, CL-1577B, 
CL-1 577D, CL-1 577E and CL-1 724 antibiotics and their N-acyl counterparts, each contain a methyltrithio group in their 
structure. The methyltrithio moiety of the above-named antibiotics is subject to displacement by a variety of thiol- 
containing organic molecules resulting in the formation of a new class of anticancer and antibacterial agents. Displace- 
ment of the methyltrithio unit of the antitumour antibiotics as depicted in Scheme I, below, can be used to introduce a 
spacer (Sp), the judicious choice of which enables the introduction of a HAM of the invention (hereinafter Hu:CT-M- 
01) into the compounds of the above-named patents and applications to form a conjugate molecule according to the 
Invention. 

Scheme 1 



Ch3SSS-W Q-Sp-SH Q-Sp-SS-W 

With reference to Scheme I CH3-SSS-W is the antitumour antibiotic, Sp Is a straight or b ranch ed-chain divalent 
or trivalent (Ci-C^g) radical, divalent or trivalent acyl or heteroaryl radical, divalent or trivalent (C^^-C^q) cycloalkyi or 
heterocycloalkyi radical, divalent or trivalent aryl- or heteroaryl-alkyi (C-i-Ciq) radical, divalent or trivalent cycloalkyl- 
or heterocycloalkyl-alkyl (Ci-Ciq) radical, or divalent or trivalent (Cg-C^g) unsaturated alkyi radical, wherein if Sp is a 
trivalent radical, it can be additionally substituted by amino, alkylamino, arylamino, heteroarylamino, carboxyl, lower 
alkoxy, hydroxy, thiol or lower alkylthio groups; Q Is, or can be subsequently converted to, halogen, amino, alkylamino, 
carboxyl, carboxaldehyde, hydroxy, thiol, a-haloacetyloxy, lower alkyldicarboxyl, -CONHNH2, -NHCONHNH^, 
-NHCSNHNHg. -ONH2. -CON3, 



0 ^0 
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As long as the product Irom Scheme I contains at least one functional group which can be converted to, or is 
directly reactive with Hu:CT-M-01 , targeted forms of the antitumor antibiotics of the above-named patents and appli- 
cations can be generated, as shown in Scheme II below: 



Scheme II 

Q-Sp-SS-W Hu:CT.M<IHY1n^ Hu:CT-M-01.Z-Sp-SS-W)m 

I 

wherein Q, Sp, and W are as hereinbefore defined, Hu:CT-M-01 is a HAM, its fragments, or an analogue thereof; Y is 
a side-chain amino, carboxy, or thiol group of a protein, an aldehyde derived from carbohydrate residues, or an ami- 
doalkylthio group; n is an integer of from 1 to 100; Z is formed from covalent reaction of the groups Q and Y directly 
or after subsequent reduction and Z is -CONH-, -CONHN=CH-, -CONHNHCH2-, -NH-CONHN=CH-, 
-NHCONHNHCH2-. -NHCSNHN=CH-. -NHCSNHNHCHg-, -ON=CH-. -NH-, -NHCH2-, -N=CH-. -COo-, -NHCHoCOo-. 
-SS-, 




and mis 0.1 to 15. 

As an example, and with reference to Scheme II, above, the 3-mercaptoproplonic acid derivative of E-33288yi' 
(QrrCOgH, Sprr-CHgCHg-), when converted to its activated hydroxysuccinimide form (Q=C02Su. Sp=-CH2CH2-) can 
be used to react with some of the e-amino groups of lysine residues (e.g., Y=-NH2 wherein n=50-100 from available 
lysine residues), of Hu:CT-M-01 at a pH between 7.0 and 9.5 in aqueous buffered solutions at temperatures between 
4"C to 40°C to produceconjugate molecules of the invention with the antibiotics attached at random sites along the 
protein backbone (Z=-NHCO-, Sp=-CH2CH2, m=1 -10). Only a fraction of the available lysine residues are substituted 
in this manner, since high loading is generally not considered compatible with preserving the antibody immunoreactivity. 
The same randomly-substituted immunoconjugates can also be prepared from the 3-mercaptopropionic acid derivative 
using other carboxyl group activating agents such as a variety of carbodiimides, or the corresponding acyl azide. 
Alternatively, a 3-mercaptopropionyl hydrazide derivative of E-33288yi' (Q=H2NNHC0-, Sp=-CH2CH2-), when reacted 
with a periodate-oxidized antibody (Y=-CHO, N=1 -15) as described in U.S. Pat. No. 4.671 ,958 at a pH between 4 and 
7, in a buffered aqueous solution at a temperature of between 4**C and 40'*C. reacts only at the aldehyde functionality 
(derived from cleavage of vic-diols of carbohydrate residues situated on the Fc portion of the antibodies) to generate 
Hu:CT-M-01 conjugates containing the drug substituted at specific sites along the backbone of the protein (Z=- 
CH=NNHCO-, Sp=-CH2CH2-, m=0.5-10). Other aldehyde-reactive groups as part of the drug construct are within our 



EP 0 534 742 B1 



invention to generate the products of Scheme II. Such functional groups are preferably, though not limited to, those 
which react with aldehydes under acidic aqueous conditions. The reactivity of protein lysines under basic conditions 
is sufficiently great such that their amines compete with the products of Scheme II for available aldehydes of the 
monoclonal antibody. Alternative aldehyde-reactive groups are for example, the semicarbazide, the thiosemicarbazide, 
s and the O-substituted hydroxylamine functionalities. 

Assembly of conjugate molecules of the invention is not restricted to the sequence outlined in Scheme II. The Hu: 
CT-M-01 antibody can be first modified to contain a thiol group, which Is then reacted with the antitumour antibiotics 
useful in the invention In accordance with Scheme III below: 



Schgmg III 



Hu:CT-M-Ol.(Y)n + Q-Sp-S-P Hu:CT-M-0l-{2-Sp-SH)n 

I 

OOfwn 
I CH3-SSS-W 



20 Hu:CT-M-Ol-Z-Sp-SS-W)m 

I 

(Y>>m 



2S wherein Hu:CT-M-01 , Y, Q, Sp. W, n, and m are as hereinbefore defined, and P is hydrogen or 2-(pyridylthio), with the 
proviso that when Y is a thiol derived from a backbone amino acid residue of Hu:CT-M-01, Z-Sp taken together Is a 
covalent bond. 

As an example, and with references to Scheme III, above, the Hu:CT-M-01 monoclonal antibody can be reacted 
with 3-(2-dithiopyridyl)propionic acid hydroxysuccinimide ester to modify the protein through lysine residues (Y=NH2, 

30 n=50-100. Q= -CO2SU, Sp=-CH2CH2-, P=2-pyridylthio). Following reduction with, for example, dithiothreitol, an inter- 
mediate is generated (Z=-NHCO-, Sp=-CH2CH2-, P=H, m=1-15) which can be reacted with the antitumour antibiotics 
to generate the subject i mm unoconju gates. Similarly, 2-iminothiolane can be reacted with Hu:CT'M-01 to introduce 
thiol groups onto the surface of the protein directly, without requiring a reduction step (Z=-NHCO-, Sp=-(CH2)3-, P=H, 
m=1 -1 5), and this intermediate can be reacted with the CHa-SSS-W as before. Alternatively, sulfhydryl groups inherent 

35 within the structure of Hu:CT-M-01 in dimeric form as cystine residues can be used to participate in the reaction of 
Scheme III directly. Such sulfhydryls are traditionally exposed by a combination of enzymatic digestion and reduction 
of native monoclonal antibodies (Hu:CT-M-01 =Fab' fragment, Z-Sp=Bond, Y=SH). 

A preferred embodiment of the present invention is a protein-drug conjugate of the formula: 

40 

Hu:CT-M-01-(Z-Sp-SS-W)m 
I 

(Y)rHn 

45 

prepared from the class of antitumour antibiotics designated LL-E33288 (CH3-SSS-W) comprising: 

displacing the dithiomethyl moiety with a compound of formula Q-Sp-SH, wherein Sp Is straight or branched-chain 
divalent or trivalent (C2-C10) radicals or divalent or trivalent (C2-C5) arylalkyi or heteroarylalkyi radicals, wherein 
so if sp is a trivalent radical, it can be additionally substituted by amino, heteroarylamino, hydroxy, or thiol groups; 

and Q is carboxyl. lower alkyldicarboxyl anhydride, -CO2SU, -CONHNH2, or 



to produce an intermediate of general formula Q-Sp-SS-W, wherein Q, Sp, and W are as hereinbefore defined, and 
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reacting Q-Sp-SS-W with a molecule of the formula Hu:CT-M-01 -(Y)„ wherein Y is a side-chain amino group on 
the antibody, or an aldehyde generated by oxidation of the carbohydrate groups of the antibody, and n is an integer 
of from 1 to 100, to produce a compound of the formula: 



Hu:CT-M.01 .(Z-Sp-SS-W)m 
I 

(Y)rHn 

10 



wherein Y. Sp, W, and n are as hereinbefore defined, and Z is formed from covalent reaction of the groups Q and Y 
directly or after subsequent reduction, and Z Is -CONH-, -CONHN=CH-, -CONHNHCH2-, or 

IS 

I 

— NHCOCKj— CH 
I 

20 C0,H 



and m is 0. 1 to 1 5. 

The present invention also includes therapeutic and diagnostic compositions containing the HAM of the invention, 
particularly a conjugate molecule comprising a HAM conjugated to an effector or reporter molecule and uses of such 

26 compositions in therapy and diagnosis. Such therapeutic and diagnostic compositions typically comprise a HAM ac- 
cording to the invention together with a pharmaceutically acceptable excipient, diluent or carrier, e.g. for in vivo use. 

Therapeutic and diagnostic uses typically comprise administering a pharmaceutically effective amount of a HAM 
according to the invention to a human subject. The exact dose to be administered will vary according to the intended 
use of the HAM and on the age and condition of the patient but may be typically varied from about 0.1 mg to lOOOmg, 

30 for example from about 1 mg to 500 mg. Me HAM may be administered as a single dose, or In a continuous manner 
over a period of time. Doses may be repeated as appropriate. The HAM may be formulated in accordance with con- 
ventional practice for administration by any suitable route, and may generally be in a liquid form [e.g. a solution of the 
antibody in a sterile physiobgically acceptable buffer] for administration by for example an Intravenous, Intraperitoneal 
or intramuscular route. 

3S In the HAM of the first aspect of the Invention and the process of the second aspect of the invention, the heavy 

and light chain variable domains of the HAM may comprise either the entire variable domains of the CTM01 MAb or 
may comprise framework regions of a human variable domain having grafted thereon one, two or all three of the CDRs 
of the CTM01 MAb. Thus, the HAM may comprise a chimeric humanised antibody or a CDR-grafted humanised anti- 
body. 

40 When the HAM is a CDR-grafted humanised antibody, in addition to the CDRs, specific variable region framework 

residues may be altered to correspond to non-human, i.e. the CTM01 mouse, residues. Preferably, the CDR-grafted 
humanised antibodies of the present invention include CDR-grafted humanised antibodies as defined in our Interna- 
tional Patent Specification WO-A-9 1/09967. 

Preferably, the CDRs of the light chain correspond to the Kabat CTM01 MAb CDRs at CDR1 (residues 24-34) 

46 arid CDR2 (residues 50-56) and to the structural loop residues (residues 91 -96) or Kabat CTM01 MAb CDR residues 
(residues 89-97) in CDRS. (The residue designations given above and elsewhere in the present application are num- 
bered according to the Kabat numbering system [16]). In addition, the light chain may have mouse CTM01 residues 
at one or more of residues 1 , 2, 3, 36, 37, 45, 48, 49, 60, 63, 70, 84, 85, 87 and 108. In preferred embodiments, when 
the human framework used is EU, the light chain comprises Kabat CTM01 MAb CDRs at all of CDR1, CDR2 and 

so CDR3 and preferably additional CTM01 residues at positions 3. 36, 37, 45, 48, 63 and 108. or especially additional 
CTM01 residues at positions 3, 36, 63 and 108 only. 

Preferably, the CDRs of the heavy chain correspond to the Kabat CTM01 MAb CDRs at all of CDR1 (26 to 35), 
CDR2 (50 to 65) and CDR3 (95 - 102). In addition, the heavy chain may have mouse CTM01 residues at one or more 
of residues, 2, 6, 23, 37, 48, 49, 67, 69, 73, 76, 78. 80. 88, 91 and 94 In particularly preferred embodiments, when the 

66 human framework used is EU, the heavy chain framework comprises additional CTM01 MAb residues at positions 2, 
37, 71 and 73, and especially in addition at positions 48, 67 and 69. 

In addition, EU has a particularly idiosyncratic J region between residues 1 03 to 11 3and it may be useful to include 
the murine amino acids, a consensus human J region or a suitable combination of both at residues 1 03 to 1 08 inclusive. 



9 



EP 0 534 742 B1 



When the EU framework is used, preferably heavy chain residues 94, 103, 104, 105 and 107 are murine residues, 
since in the case of these residues, the murine sequence is more frequently found in human VH sequences than the 
EU residues. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Is now described, by way of example only, with reference to the accompanying drawings, 
in which: 

Figure 1 is a schematic diagram of plasmid pRR62; 
Figure 2 is a schematic diagram of plasmid pAL41 ; 
Figure 3 is a schematic diagram of plasmid pMRR017; 
Figure 4 is a schematic diagram of plasmid pHMC34; 
Figure 5 is a schematic diagram of plasmid pMRR011 ; 
Figure 6 is a schematic diagram of plasmid pHMC32; 
Figure 7 is a schematic diagram of plasmid pMRR022; 
Figure 8 is a schematic diagram of plasmid pMRROM; 
Figure 9 is a schematic diagram of plasmid pHMC33; 
Figure 10 is a schematic diagram of plasmid pMRROOl ; 
Figure 11 is a schematic diagram of plasmid pMMC35; 
Figure 12 is a schematic diagram of plasmid pHMC38; 
Figure 13 is a schematic diagram of plasmid pHMC40: 
Figure 14 is a schematic diagram of plasmid pHMC41 ; 
Figure 15 is a schematic diagram of plasmid pHMC42; 

Figure 16 shows the alignment of oligonucleotides HI to H8 in the formation of the gHI coding sequence; 

Figure 17 is a schematic diagram of plasmid pAL51; 

Figure 18 is a schematic diagram of plasmid pAL52; 

Figure 19 is a schematic diagram of plasmid pMRROlO; 

Figure 20 Is a schematic diagram of plasmid pAL47; 

Figure 21 Is a schematic diagram of plasmid pAL48; 

Figure 22 is a graph of a direct binding ELISA on transiently expressed chimeric antibodies; 
Figure 23 is a graph of a direct binding ELISA on transiently expressed CDR-grafted antibodies; and 
Figure 24 is a graph of a competition El A on transiently expressed chimeric and CDR-grafted antibodies. 
Figure 25 is a graph comparing the effects on tumour size obtained by treating nude mice implanted with a human 
ovarian xenograft tumour with a humanised CDR grafted CTM01 and a murine CTM01 antibody each conjugated 
to the hydroxysuccinlmide derivative of 4-mercapto-4-methyl-pentanolc acid disulphide of N-acetyl calicheamicin 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

The following description of certain embodiments of the invention is provided by way of example only and Is not 
to be regarded as placing any limitation on the scope of the protection claimed. 

MOLECULAR CLONING AND CONSTRUCTION OF THE CTM01 CHIMERIC HEAVY CHAIN 

The heavy chain variable domain of CTM01 was cloned using the polymerase chain reactbn. This enabled the 
construction of the chimeric version in a single step as described below. 

Polyadenylated RNA was isolated from the CTM01 hybrldoma cell line using the guanldinlum isothiocyanate/ 
lithium chloride method [17]. Double stranded cDNA was synthesised and used as a template for PGR amplification 
of the VH gene. A set of twenty four 5' forward primers were synthesised to complement a sequence within the murine 
leader sequence of VH domains [16] and to introduce a BstEII restriction site. A set of twelve 3' reverse primers was 
synthesised to complement the framework 4 region of VH [20] and included an Apal restriction site. 

The sequence of the basic 5' primer Is given in the Sequence Listing as ID No. 3. The set of twenty four primers 
was based on this primer as follows. In one group of twelve primers, residue 27 remained as C. In three subgroups of 
four primers, residue 25 either remained as G or is altered to 0 or T In each subgroup, the four primers differed at 
residue 28, which was A, C, G or T In the subgroups where residue 25 is 0 or T, the sixth amino acid is His. 

In the second group of twelve primers, residue 27 is changed to G. In three subgroups of four primers, residue 25 
either remains as G or is altered to G or T In each subgroup, the four primers differed at residue 28, which was A. 0, 
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amino acid 6 is Gin and where residue 25 is T, amino acid residue G is His. Where 
esidue 7 is Cys. Where residue 28 is G. amino acid residue 7 is Trp. 
PGR primer is given in the Sequence Listing as ID No. 4. The set of twelve primers 
iws. Residue 5 could remain as G or could be altered to A or T Residue 11 either 
iGsidue 1 2 either remains as A or is altered to C. 
VH was carried out using the following conditions: 

g cDNA; 0.5 U Taq polymerase; 94'»G 1 min; 50 'C 2 min; 72*'C 3 min; for 40 cycles, 
lent was restricted with BstEII and Apal and ligated to an adaptor to reconstruct the 
^111 restriction enzyme site. The sequence of the adaptor used is given in the Sequence 
J codes in part for the leader amino acid sequence of the VH domain of the murine 
• B72.3 (WO-A-89/01783). 

len cloned into the Hlndlll/Apal sites of the vector pE1004 to give plasmid pRR62 
32 consists of an SV40 origin of replication followed by the hCMV-MIE promoter/ 
ihancer controls a nucleotide sequence encoding a chimeric heavy chain comprising 
domain fused to human g4 constant domains. Downstream of the coding sequence 

lion of several independent clones of pRR62 were sequenced. The DNA sequence 
CTM01 VH are given in Sequence ID No. 1 . 

O NSTRUCTION OF THE CTM01 CHIMERIC LIGHT CHAIN 

ilated from the GTM01 hybridoma cell line using the guanidinium isothiocyanate/ 
Jble stranded cDNA was synthesised [21] and a cDNA library was constructed in 
ikers. A screening probe was synthesised, complementary to mouse immunoglobulin 
^R amplification. The light chain probe was a 318 bp PGR fragment encoding the 
region [23]. 

■ (g32p) Ajp by random hexanucleotide priming and was used to screen the cDNA 

0 complete leader, variable and constant domains of light chain was isolated and 

encodes the variable domain of the light chain was recovered by PGR amplification, 
stbl and Spll restriction sites at the 5' and 3' ends of the VL region respectively to 
fragment. 

of plasmid pRB63 was restricted with Bstbl/Spll and ligated between the Bstbl/Spll 
Induce plasmid pAL41, which is shown in Figure 2. Plasmid pAL41 consists of a 
:i downstream of it the hGMV-MI E promoter/enhancer region. The promoter/enhancer 
jence encoding a chimeric light chain comprising the GTM01 light chain variable 
stant domain. Downstream of the coding sequence is a poly A site. 
- was carried out according to the chain termination procedure [24]. The VH coding 
VL coding sequence insert in pAL41 were fully sequenced. The DNA and predicted 
processed variable domains of the GTM01 heavy and light chains are shown in the 
J end of the description as Sequence ID No. 1 and No. 2 respectively 
equence coding for the VH domain and the predicted amino acid sequence. The 
^in runs from residue 1 to residue 1 9 as shown in Sequence No. 1 . Sequence No. 2 
' VL domain together with the predicted amino acid sequence. The leader sequence 
je 1 to residue 20 as shown in Sequence No. 2. Examination of the derived amino 
-able homology with other characterised immunoglobulin genes. The GTM01 MAb 
la antibody. 

N T! BODY PRODUCTS 
iR 

41 carrying the hCMV promoter and chimeric light chain was cloned into plasmid 
1 3. Plasmid pMRR017 has a GS mini gene (WO-A-87/04462), hGMV-MIE promoter/ 
Jence and a poly A site. This produced plasmid pHMG34, which is shown in Figure 
nc light chain gene is under the control of the hGMV-MIE promoter/enhancer se- 
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CHIMERIC HEAVY CHAIN VECTORS 
IgGI CONSTRUCT 

s A Hindlll-Apa! fragment containing the sequence encoding the VH domain was excised from plasmid pRR62 (Fig- 

ure 1). This fragment was inserted between the Hindlll and Apal sites of plasmid pl\/IRR011. Plasmid pMRROII is 
shown in Figure 5 and comprises an hCMV-l\/IIE promoter/enhancer region, an SV40 polyadenylation sequence, a gpt 
gene and a sequence encoding a human IgGI heavy chain lacking a variable domain. The plasmid thus produced, 
pHMC32, is shown in Figure 6 and has a chimeric heavy chain coding sequence under the control of the hCMV-MIE 

10 promoter/enhancer. The chimeric heavy chain has the VH domain from the CTM01 MAb fused to human IgG 1 constant 
domains. 

lgG2 CONSTRUCT 

IS The Hindlll-Apal fragment of pRR62 (Figure 1) was inserted between the Hindlll and Apal sites of a plasmid 

containing an hCMV-MIE promoter, a polylinker site and a nucleotide coding sequence which encodes the three con- 
stant domains of a human lgG2 antibody. This yielded plasmid pMRR022 which encodes a chimeric heavy chain having 
the CTM01 variable domain linked to the human lgG2 constant domains. 

20 lgG4 CONSTRUCT 

The Hindlll-Apal fragment of pRR62 (Figure 1) was inserted between the Hindlll and Apal sites of plasmid 
pMRROI 4 to produce plasmid pHMC33. Plasmids pMRR014 and pHMCSS are shown in Figure 8 and 9 respectively. 
Plasmid pMRR014 has an hCMV-MIE promoter, a polylinker site and a nucleotide coding sequence which encodes 
25 the three constant domains of a human lgG4 antibody. Plasmid pHMC33 Is identical to plasmid pHMC32 except that 
the coding sequence encodes a chimeric heavy chain having the CTM01 variable donnain and human lgG4 constant 
domains in place of the human IgGI constant domains. 

ALTERED lgG4 CONSTRUCT 

30 

The Hindlll-Apal fragment was reisolated from plasmid pHMC33. Plasmid pMRROOl shown in Figure 10 was 
digested with Hindlll and Apal. The large fragment was isolated and ligated to the Hindlll-Apal fragment of pHMC33 
to produce plasmid pHMG35, shown in Figure 1 1 . Plasmid pHMC35 is almost identical to plasmid pHMC32 except that 
the coding sequence encodes a chimeric heavy chain having the GTM01 variable domain and altered hunnan lgG4 
35 (hereinafter referred to as lgG4P) constant domains in place of the human IgGI constant domains. 

The alteration in the constant domains comprises a change of a serine residue in the hinge region at position 241 
to a proline residue. This change advantageously abolished the formation of an 80 KD half antibody which otherwise 
occasionally Is formed with lgG4 constant domains. 

40 CHIMERIC HEAVY AND LiGHT CHAIN VECTORS 

Vectors were constructed having operons coding for both heavy and light chains within the same vector. 

A Notl-Sall fragment carrying the hCMV-MIE promoter/enhancer, the chimeric light chain encoding sequence and 
the SV40 poly A site together with the GS mini gene was excised from plasmid pHMC34 (Figure 4). A Notl-Hlndlll 
45 fragment carrying the hCMV-MIE promoter/enhancer was excised from plasmid pHMC35 (Figure 11). A Hindlll-Sall 
fragment carrying the altered lgG4 heavy chain coding sequence and SV40 poly A site was excised from plasmid 
pHMC35 (Figure 11). These three fragments were ligated together to produce plasmid pHMC38, which is shown in 
Figure 12, and codes for expression of chimeric light chain together with the altered lgG4 chimeric heavy chain. 

Plasmids pHMC32. pMRR022 and pHMC33 were digested with Hindlll and EcoRI and the fragments containing 
so the chimeric heavy chain encoding sequences were isolated. The isolated fragments were each ligated with the large 
Hindlll-Sall fragment of pHMC3B (Figure 12) and an EcoRI-Sall fragment comprising the SV40 poly A region. The 
ligations produced plasmids pHMC40, pHI^C41 and pHMC42 (shown in Figures 13 to 15 respectively). pHMC40 en- 
codes a heavy chain having IgGI constant domains. pHMC41 encodes lgG2 constant domains and pHMC42 encodes 
lgG4 constant domains. 

55 

PREPARATION OF CDR-GRAFTED ANTIBODY PRODUCTS 

It was decided to use the EU human antibody framework [16] for carrying out the CDR-graftlng. The strategy 
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followed for CDR-graftIng was as set out in our International Patent Specification No. WO- A-9 1/09967. 

Two CDR-grafted heavy chains were designed. In the first. gHI , all three CDRs [as defined by Kabat, ret. 1 6] were 
changed to murine residues. In addition, residues 2, 37, 71 , 73, 94. 103, 104, 1 05 and 107, which are outside the Kabat 
CORs, were also changed to murine residues. In the second, gH2, in addition to those murine residues in gH1 . residues 
s 48, 67 and 69 were changed to murine residues with a view to improving packing of the VH domain. 

Two CDR-grafted light chains were also designed. In the first, gLI, all three CDRs [as defined by Kabat, ref. 16] 
were changed to murine residues. In addition residues 3, 36, 63 and 108, which are outside the Kabat CDRs, were 
changed to murine resides. In the second, gL2, in addition to those murine residues in gLI, residues 37, 45 and 48 
were changed to murine residues with a view to improving packing. 
10 A nucleotide sequence coding for the gHI variable domain was produced by oligonucleotide assembly using oli- 

gonucleotides HI to H8. The sequences for these oligonucleotides are given in the Sequence Listing at the end of the 
description under Sequence ID Nos. 6 to 13. The way in which these oligonucleotides are assembled to produce the 
gHI coding sequence is shown in Figure 16. The amino ackJ sequence coded for by this gHI sequence is shown in 
the sequence listing under Sequence ID No. 14. 
15 A nucleotide sequence coding for the gH2 variable domain was also produced by oligonucleotide assembly using 

oligonucleotides HI, H2, H3A, H4, H5, H6A, H7andH8. Oligonucleotide H3A differs from oligonucleotide H3 (Sequence 
ID No. 8) in that residues 55 to 57 have been changed from GTG to GCA and residues 61 to 63 have been changed 
from ATT to CTG. Oligonucleotide H6A differs from oligonucleotide H6 (Sequence ID No. 11 ) in that residues 70 to 72 
have been changed from TAG to TAA. Thus, the gH2 variable domain encodes the same sequence as is shown under 
20 Sequence ID No. 14, except that at residue 67, MET has been changed to ILE; at residue 87, VAL has been changed 
to ALA; and at residue 89, ILE has been changed to LEU. 

A nucleotide sequence coding for the gLI variable domain was produced by oligonucleotide assembly using oli- 
gonucleotides LI to L8. The sequences for these oligonucleotides are given in the Sequence Listing at the end of the 
description under Sequence ID Nos. 15 to 22. The way in which these nucleotides are assembled is similar to that 
25 shown in Figure 1 6 for the gHI coding sequence (except that L is substituted for H), The amino acid sequence coded 
for by the assembled gL1 variable domain coding sequence is shown in the Sequence Listing under Sequence ID No. 
20. 

A nucleotide sequence coding for the gL2 variable domain was produced by oligonucleotide assembly using oli- 
gonucleotides LI , L2A, L3A and L4 to L8. Oligonucleotide L2A differs from oligonucleotide L2 (Sequence ID No. 16) 
30 in that residues 28 to 30 have been changed from CAG to GTA. Oligonucleotide L3A differs from oligonucleotide L3 
(Sequence ID No. 17) in that residues 25 - 27 have been changed from CAG to CTC, residues 49 - 52 have been 
changed from AAG to CAG and residues 59-61 have been changed from CAT to ATC. Thus, the gL2 variable domain 
encodes the same sequence as is shown under Sequence ID NO. 23, except that: at residue 23, Gin has been changed 
to Val; at residue 62, Gin has been changed to Leu; at residue 60, Lys has been changed to Gin; and at residue 73, 
35 Met has been changed to lie. 

For gene assembly 1 pmol of H2 - H7 or L2 - L7 was mixed with 10 pmol or HI and H8 or LI and L8 in a 100 ml 
reaction with 5U Taq polymerase. A PGR reaction was done using 30 cycles (95°C, 1 min. 50°C 1 min; 72'*C 1 min). 
The resulting fragments were cut with Hindlll and Apal for VL with Bstbl and SPII for VH. 

The nucleotide sequences coding tor gHI and gH2 were cloned as Hindlll-Apal fragments into plasmid pMRROI 4 
40 (Figure 8) to produce plasmids pAL51 and pAL52 (Figure 17 and 18 respectively). 

The nucleotide sequences coding for gL1 and gL2 were cloned as Hindlll-Apal fragments into plasmid pMRROlO 
(Figure 19) to produce plasmids pAL47 and pAL48 (Figures 20 and 21 respectively). 

TRANSIENT EXPRESSION OF CHIMERIC/CHIMERIC OR CDR-GRAFTED/CHIMERIC ANTIBODIES 

45 

The following plasmids: 
pHMC38, pHMC40, pHMC41 and pHMC42 
and the following pairs of plasmids: 

pAL47. pHMC33; pAL48. pHMC33; pAL51, pAL41; pAL52, 
so pAL41 ; and pAL48, pAL41 ; 

were each transfected or cotransfected into CHO-L761 h cells for transient expression. 

Assembly ELISA assays on culture supernatants resulting from the single transfected cells showed that they con- 
tained assembled antibody 

The assembly ELISA assay for quantifying antibody yields used microwell plates coated with a goat F(ab')2 anti- 
55 human IgGFc. Following incubation with transfected culture supernatants, bound chimeric or CDR-grafted antibody 
was revealed with a horseradish peroxidase (HRP)-conjugated murine anti-human IgK antibody using tetramethyl 
benzidine (TMB) as the substrate. Concentrations of chimeric or CDR-grafted whole antibody in the samples were 
interpolated from a calibration curve generated from serial dilutions of purified chimeric B72.3 y4 antibody [25]. 
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BINDING ACTIVITY OF TRANSIENTLY EXPRESSED CHIMERIC OR CDR-GRAFTED ANTIBODIES 



Direct binding E LISA assays for determining tlie binding activity of tlie transiently expressed antibodies were carried 

out as follows. 

s An affinity column was prepared by attacliing the CTM01 MAb to a suitable chromatographic medium in conven- 

tional manner In a first method, pooled human urine samples were applied directly to the affinity column. In a second 
method, human milk was subjected to low speed centrifugation to separate the cream from skimmed milk. The skimmed 
milk was then subjected to high speed centrifugation to produce an aqueous and a lipid component The aqueous 
component was applied to the affinity column. 
10 Once the affinity column was loaded, by either of the two methods, column fractions were eluted at high and low 

pHs, neutralised and assayed for reactivity with the CTM01 MAb. Fractions showing reactivity were pooled and diaiysed. 
The pooled fractions contained the polymorphic epithelial mucin (REM) recognised by the CTM01 MAb. 

Microwell plates were coated with REM obtained as described above. The microwells were then incubated with 
serial dilutions of culture supernatants. Binding of chimeric or CDR-grafted antibody was revealed and quantified by 
IS use of an HRP-conjugated murine anti-human IgK antibody 

The results of direct binding ELISA assays on the supernatants from singly transfected cells are shown in Figure 
22. These assays confirm that all the supernatants contained antibodies capable of binding to REM. No significant 
differences in binding activity were observed. 

The direct binding ELI SA assays on the supernatants from doubly transfected cells confirmed that the supernatants 
20 contained antibodies capable of binding to PEM and that the chimeric/chimeric antibody bound better than any of the 
CDR-grafted/chimeric antibodies. 

A competition binding assay was carried out using polystyrene beads coated with REM obtained as described 
above. CTM01 MAb was radiolabelled with 1 251 and was used to compete with the antibody produced by the pHMC40 
(lgG1) transfected cells. The potency of the chimeric antibody was 84-102% that of the CTM01 MAb. 

25 

TRANSIENT EXPRESSION OF CDR-GRAFTED/CDR-G RAFTED ANTIBODIES 

The following pairs of plasmids: 
pAL47, pAL51; pAL47, pAL52; pAL48, pAL51; and pAL48, pAL52: 
30 were cotransfected into CHO-L761 cells. 

Direct binding assays were carried out on the culture supernatants produced by the doubly transfected cell lines. 
The results of these assays are shown in Figure 23, together with some results for chimeric/CDR-grafted antibodies. 
From all the direct binding assays referred to above, it can be determined that the order of binding activity of the 
various antibodies produced by transient expression is as folbws: 

35 

cLcH3>gL1ch = gL1gH2>cLgH2 = gL2H2 = gLIgHI = gL2cH>gL2gH1 . 

(wherein: 

40 

cL = chimeric light chain; 
cH = chimeric heavy chain 

gL1 3 CDR-grafted light chain with lowest number of amino acid changes; 
gL2 = CDR-grafted light chain with highest number of amino acid changes; 
45 gH1 = CDR-grafted heavy chain with lowest number of amino acid changes; 

gH2 = CDR-grafted heavy chain with highest number of amino acid changes). 

The more active variants (cLcH, gL1cH, gL1gH2 and gL2gH2) together with the CTM01 MAb were tested in a 
competition enzyme immunoassay (EIA). Microwell plates were coated with PEM obtained as described above. The 
so CTM01 MAb was blotinylated and was used to compete with the four variants referred to above. Bound blotinylated 
CTM01 MAb was revealed and quantified using a streptavidin-HRP conjugate and TMB. 

The results of the competition EIA are shown in Figure 24, which shows the same ranking of binding activity as 
set out above, except that the gLIcH combination shows greater activity than the cLcH combination. 

It can thus be seen that chimeric, chimeric/CDR-grafted and CDR-grafted antibodies which recognise the same 
ss antigen as the CTM01 MAb have successfully been produced. 
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IN VITRO CELL BINDING AND INTERNALISATION OF CDR-GRAFTED CTM01 ANTIBODIES 

Stable NSO cell lines expressing gL1gH2lgG2 CTM01 (hereinafter hu1:CTM01) and gL1gH2lgG4P CTI\^01 

(hereinafter hu:CTM01) antibody variants were made by transfecting into NSO cells by electroporation double gene 
s expression plasmids assembled by llgating the large (7.8 kbp) Not1/BamH1 fragment of pAL47 to the 2.4 kbp Not1/Apa1 

fragment from pAL52 and either a 1.9Kbp BamHI/Apal (partial) fragment carrying the lgG2 constant domains or a 

2kbp Apa1/BamH1 fragment carrying the lgG4P constant domains as appropriate. 

Antibody, purified from the supernatant of each cultured cell line by protein-A sepharose chromatography was 

radiolabelled C^^l) and incubated using a conventional continuous exposure method with either MX-1 or MCF-7 breast 
10 carcinoma cells. Radiolabelled murine CTM01 was used in all tests as a comparison. All antibodies were incubated at 

2^g/million cells. The total binding of antibodies to the ceils and the peak net uptake of the antibodies by the cells was 

determined. The results are shown in Table 1 below. With both cell lines each CDR grafted antibody exhibited better 

binding and internatlisation than the murine form. 

IS TABLE 1 



Antibody 


Cell Line 


Total Binding, 0^ (molecules/cell) 


Peak Net Uptake (molecules/cell) 


hu1:CTM01 


MCF-7 


650,000 


150,000 


hu:CTM01 


MCF-7 


450.000 


90,000 


Murine CTM01 


MCF7 


300.000 


70,000 


hu1 :CTM01 


MX-1 


1,200,000 


150.000 


hu:CTM01 


MX-1 


1,100.000 


150.000 


Murine CTM01 


MX-1 


800,000 


80,000 



IN VIVO ANTI-TUMOUR ACTIVITY OF A CONJUGATE OF hu:CTM01 AND AN ANTI-TUMOUR ANTIBIOTIC 

hu:CTM01 was conjugated to the hydroxysuccinlmide derivative of 4-mercapto-4-methyl-pentanoic acid disulphide 
^ of N-acetyl calicheamicin y^' as follows: 

SYNTHESIS OF THE 4-MERCAPTO-4-METHYL-PENTANOIC ACID DISULPHIDE DERIVATIVE OF N-ACETYL 
CALICHEAMICIN 7 J 

To N-acetyl calicheamicin y^' [US Patent No. 5079233] at a concentration of 2 mg/mL in acetonitrile at -15°C was 
added 5 molar equivalents of 4-mercapto-4-methyl-pentanoic acid and 6 molar equivalents of triethylamine. After 24 
hours at -1 S^C the reaction was checked by C^g-HPLC. [If the reaction is incomplete, additional amounts of 4-mercapto- 
4-methyl-pentanolc acid and triethylamine are added]. Upon completion of the reaction the volatile organics were evap- 
orated under reduced pressure and the crude product was chromatographed on Bio-Sil A using a gradient of 1 to 5% 
^ methanol in chloroform. Pure fractions as assessed by tic were pooled and evaporated to a glass. The 1 H-NMR of the 
product was similar to N-acetyl calicheamicin Yi but was missing the absorbance for -SSSMe and exhibits absorbances 
for the methylpentanoic acid moiety as expected. FAB-MS gave m/z - 1478 (M + H) and 1500 (M + Na). 

SYNTHESIS OF THE HYDROXYSUCCINIMIDE DERIVATIVE OF 4-MERCAPTO-4-METHYL-PENTANOIC ACID 
DISULPHIDE OF N-ACETYL CALICHEAMICIN y J 

To the 4-mercapto-4-methyl-pentanoic acid disulphide derivative of N-acetyl calicheamicin Yi' described above at 
a concentration of 5 mg/mL in acetonitrile at ambient temperature was aded 3 molar equivalents of N-hydroxysucci- 
cinimide and 5 molar equivalents of 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride. After 1 hour the 
^ reaction was checked by C^q-^^PLG. (If the reaction is incomplete, then additional 1-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride is added]. Upon completion of the reaction the volatile organics were evaporated under 
reduced pressure and the crude product was chromatographed on Bio-Sil A using a gradient of 0 to 5% methanol in 
chloroform. Pure fractions as assessed by tic were pooled and stripped to a glass. The ^ H-NMR was similar to that of 
the product described above, but with absorbances present for succlnlmide, as expected. FAB-MS gave m/z = 1575 
(M-i-H)and1597(M-hNa). 
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SYNTHESIS OF hu:CTM01 CONJUGATE USING THE HYPROXYSUCCINIMIDE DERIVATIVE OF 4-MERCAPTO- 
4-METHYL-PENTANOIC ACID DISULPHIDE OF N-ACETYL CALICHEAMICIN v J 

To huiCTMOl in phosphate buffer at a pH of about 7.4 was added 2-6 molar equivalents of the hydroxysucclnimide 
5 derivative of 4-mercapto-4-methyl-pentanoic acid disulphide of n-acetyl calicheamicin described above, in dimeth- 
ylformamide (DMF) such that the final concentration of DMF was 1 0-15%. After completion of the reaction (2-24 hours) 
the low-molecular-weight organic material was removed by passing through a desalting column using pH 7.4 phosphate 
buffer The product was further purified by chromatography on a gel exclusion column and concentrated to give a 
monomeric product with an average loading of 1-3 molecules of calicheamicin derivative per molecule of antibody 

10 

IN VIVO TEST FOR ANTITUMOUR ACTIVITY 

The human ovarian xenograft tumour, OvCarS, implanted subcutaneously in nude mice was used as a test system 
to study the efficacy of the hu:CTIVI01 conjugate in vivo. A murine CTM01 conjugate containing the same calicheamicin 

IS was also tested for comparison. Tumours were implanted subcutaneously into athymic mice and test samples were 
Inoculated intraperitoneally (IP) at several dose levels on a q4 day x 3 schedule, starting 2-3 days after tumour implan- 
tation with 6 mice per group and 10 in each control group. Tumour mass was determined by measuring the tumour 
diameter once weekly during 42 days post tumour Implantation. Significant antitumour activity was defined as a sus- 
tained 58% inhibition of mean tumour mass compared with untreated controls in groups with grater than 65% survivors. 

20 At both the 1 and 3 ng doses of drug equivalents the hu:CTM01 conjugate showed significant inhibition of tumour 
growth (Figure 25). No deaths were noted in the 42 days observation period in any test group. In all test groups, n=6, 
in the control group n=10, error bars =± Standard Error Mean for each data point. 
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SEQtlEWCE LISTTNC 

SEQUENCE ZD NO: 1. 

SEQUENCE TYPE: Nucleotide with deduced protein sequence. 

SEQUENCE LENGTH: 416 bases. 

STRANDEDNESS: Single. 

TOPOLOGY: Linear. 

MOLECULE TYPE: CDNA. 

ORIGINAL SOURCE ORGANISM: Murine. 

IMMEDIATE EXPERIMENTAL SOURCE 

NAME OF CELL LINE: Hybridoma CTMOl. 

HCPEKriES: Ooding sequam for variable dcmain of heavy chain of tte CIMDl Bcnoclc 
antibody. 

FEATURES: Leader sequence from residues 1 to 19. 

ATG GAA TGG AGC TGG GTC TTT CTC TTC TTC CTG TCG GTA ACC ACA CGT 

H7 -lb -/^ -13 -12- -to -7 -fe, -5" 

Met Glu Trp Ser Trp Val Phe Leu Phe Phe Leu Ser vil Thr Thr Gly 



GTC CAT TGC CAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG 
-3 -2. -f / 3 g. 5^ 7 i 3 lo M IX /3 

Val His Cys Gin He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 



:CT GGG OCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGC TAC ACC TTC 

14 ij: Ho n 14 19 w> 3-1 2X 13 a*4 afc ^7 z« >^ 
^o Gly Ala ser Val Lys He Ser cys Lys Ala Ser Gly Tyr Thr Phe 
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Claims 

1. An antibody molecule having specificity for human milk fat globule (HMFG) comprising a composite heavy chain 
and a complementary light chain wherein: 

the variable domain of said composite heavy chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 2, 26 to 35, 37, 50 to 65, 71, 73, 95 to 105 and 107 (according to the Kabat numbering 
system) at least in said heavy chain variable domain are derived from the corresponding residues in the mon- 
oclonal antibody CTM01 (as shown In sequence ID No.1); and 

the remaining immunoglobulin derived parts of the heavy chain are derived from a human immunoglobulin or 
an analogue thereof. 
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An antibody molecule having specificity for human milk fat globule (HMFG) comprising a composite heavy chain 
and a complementary light chain wherein: 

the variable domain of said composite heavy chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 2. 26 to 35, 37, 48. 50 to 65, 67. 69, 71 , 73. 95 to 1 05 and 107 (according to the Kabat 
numbering system) at least in said heavy chain variable domain are derived from the corresponding residues 
in the monoclonal antibody CTM01 (as shown in sequence ID No.1); and 

the remaining immunoglobulin derived parts of the heavy chain are derived from a human immunoglobulin or 
an analogue thereof. 

The antibody molecule of claim 1 or claim 2. wherein additionally in said composite heavy chain at least one of 
residues 6, 23, 49, 76, 78, 80, 88 and 91 are derived from the corresponding residues in the monoclonal antibody 
CTM01 (as shown in sequence ID No.1). 

The antibody molecule of any one of claims 1 to 3, wherein the complementary light chain is a composite light 

chain wherein: 

the variable domain of said composite light chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 3. 24 to 34, 36, 50 to 56, 63, 91 to 96 and 1 08 (according to the Kabat numbering system) 
at least in said light chain variable domain are derived from the corresponding residues in the monoclonal 
antibody CTM01 (as shown in sequence ID No. 2); and 

the remaining immunoglobulin derived parts of the light chain are derived from a human immunoglobulin or 
an analogue thereof. 

The antibody molecule of any one of claims 1 to 3, wherein the complementary light chain is a composite light 
chain wherein: 

the variable domain of said composite light chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 3, 24 to 34, 36, 37, 45, 48, 50 to 56. 63, 91 to 96 and 1 08 (according to the Kabat numbering 
system) at least in said light chain variable domain are derived from the corresponding residues in the mon- 
oclonal antibody CTM01 (as shown in sequence ID No. 2); and 

the remaining immunoglobulin derived parts of the light chain are derived from a human immunoglobulin or 
an analogue thereof. 

An antibody molecule having specificity for human milk fat globule (HMFG) comprising a composite light chain 
and a complementary heavy chain wherein: 

the variable domain of said composite light chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 3, 24 to 34, 36, 50 to 56, 63, 91 to 96 and 1 08 (according to the Kabat numbering system) 
at least in said light chain variable domain are derived from the corresponding residues In the monoclonal 
antibody CTM01 (as shown in sequence ID No. 2); and 

the remaining immunoglobulin derived parts of the light chain are derived from a human immunoglobulin or 
an analogue thereof. 

An antibody molecule having specificity for human milk fat globule (HMFG) comprising a composite light chain 
and a complementary heavy chain wherein: 

the variable domain of said composite light chain comprises predominantly framework region residues from 
a human immunoglobulin or an analogue thereof; 

amino acid residues 3, 24 to 34, 36, 37, 45, 48, 50 to 56, 63, 91 to 96 and 1 08 (according to the Kabat numbering 
system) at least in said light chain variable domain are derived from the corresponding residues in the mon- 
oclonal antibody CTM01 (as shown in sequence ID No. 2); and 

the remaining Immunoglobulin derived parts of the light chain are derived from a human immunoglobulin or 
an analogue thereof. 



33 



EP 0 534 742 B1 

8. The antibody molecule of any one of claims 4 to 7, wherein additionally in said composite light chain, residues 89, 
90 and 97 are derived from the corresponding residues in the monoclonal antibody CTM01 (as shown in sequence 
ID No. 2). 

5 9. The antibody molecule of any one of claims 4 to 8 wherein additionally in said composite light chain, at least one 
of residues 1 , 2, 49. 60, 70, 84. 85 and 87 are derived from the corresponding residues in the monoclonal antibody 
CTM01 (as shown in sequence ID No. 2). 

10. The antibody molecule of any one of claims 1 to 9, wherein the human framework residues in the composite light 
10 chain variable domain and/or composite heavy chain variable domain are derived from the human LAY, POM, 

TUR, TEI, KOU NEWM, REI or EU variable domain sequences. 

11. The antibody molecule of claim 10, wherein the human framework residues are derived from the human EU se- 
quence. 

IS 

12. The antibody molecule of any one of claims 1 to 11, which is a complete Immunoglobulin, 

13. The antibody molecule of claim 12. wherein the constant region of the heavy chain is of human IgG class. 

20 14. The antibody molecule of claim 13, wherein the constant region of the heavy chain is of human lgG4 subclass. 

15. The antibody molecule of claim 1 3, wherein the constant region of the heavy chain is of human lgG4 subclass with 
a proline residue at position 241 . 

2S 16. The antibody molecule of any one of claims 1 to 11 , which is a Fab, Fab' or F(ab')2 fragment. 

1 7. The antibody molecule of any one of claims 1 2 to 1 6, wherein the constant domain of the light chain is of the human 
kappa class. 

30 18. The antibody molecule of any one of claims 1 to 11, which is an Fv or single chain Fv fragment. 

19. The antibody molecule of any one of claims 1 to 18, which is produced by recombinant DNA technology 

20. A process for producing the antibody molecule of any one of claims 1 to 19, which process comprises: 

3S 

(a) producing in an expression vector an operon having a DNA sequence whteh encodes an antibody molecule 
heavy chain as defined in any one of claims 1 to 19; 

(b) producing in an expression vector an operon having a DNA sequence which encodes an antibody molecule 
light chain as defined in any one of claims 1 to 19; 

40 (c) transfecting a host cell with the or each vector; and 

(d) culturing the transfected cell line to produce the antibody molecule. 

21. The process of claim 20, for the productbn of an antibody fragment according to claim 16 or claim 18. in which 
the host cell is a bacterial host cell. 

45 

22. The process of claim 20, in which the host cell is a mammalian host cell. 

23. A conjugate molecule comprising the antibody molecule of any one of claims 1 to 19 conjugated to an effector 
molecule or to a reporter molecule. 

so 

24. A conjugate molecule according to Claim 23 wherein the effector molecule is a methyltrithio anti-tumour agent. 

25. A conjugate molecule according to Claim 24 wherein the methyltrithio anti-tumour agent is a disulphide analogue 
of the (X,, Og, og. a^, p^, Pg. Tv pseudoaglycone components of the LL-E33288 complex and derivatives 

55 thereof, BBM-1675, FR-900405, FR-900406, PD 114759, PD 115028. CL-1577A, CL-1577B, CL-1577D, CL-1577E 

and CL 1724 antitumour antibiotics and derivatives thereof. 

26. A conjugate molecule according to Claim 25 of the formula 
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Hu,-CT-M-01 -(Z-Sp-SS-W)m 
I 

(Y)fHn 



10 



15 



20 



25 



prepared from a compound of formula CH3-SSS-W wherein CH3-SSS-W is an antitumour antibiotic designated 
as LL-E33288aiBr, o^\, o^r^ ^Sr^ ^3^^, o^^f, p^Br_ p^i^ p2^r_ p^i, Y^Br Y^Br^ y^\^ 5^1^ the iodoor bromopseudoaglycone. 
their dihydro or N-acyl counterparts. BBIVI-1675. FR-900405, FR-900406, PD 114759. PD 115028, CL-1577A. CL- 
1577B, CL-1577D, CL-1577E, CL 1724 or their N-acetyl countofparts comprising: 

reacting CH3-SSS-W with a compound of general formula Q-Sp-SH, wherein Sp Is a straight or branched- 
chaln divalent or trivalent (Ci-Ciq) radical, divalent or trivalent aryl or heteroaryl radical, divalent or trivalent 
(Ca-Cig) cycloall<yl or heterocycloalkyi radical, divalent or trivalent aryl- or heteroaryl-alkyi (Ci-Ciq) radical, 
divalent or trivalent cycloallcyl- or heterocycloalkyl-alkyi (Ci-Ciq) radical or divalent or trivalent (C^-C^q) un- 
saturated alky I radical, wherein if Sp Is a trivalent radical, it can be additionally substituted by amino, alkylamino, 
arylamino, heteroarylamino, carboxyl, lower alkoxy, hydroxy, thiol, or lower alkylthio groups; and Q is, or can 
be subsequently converted to. halogen, amino, alkylamino, carboxyl, carboxaldehyde, hydroxy, thiol, a- 
haloacetyloxy, lower alkyldicarboxyl. -CONHNH2. -NHCONHNHg. -NHCSNHNHg, -ONH2, -CON3, 



N — 



30 



T F 



Fv .F 



F F 



35 



40 



•-Cr 



45 



SO 



to produce an Intermediate formula of the formula Q-Sp-SS-W, wherein Q. Sp, and W are as hereinbefore 
defined, 

reacting Q-Sp-SS-W with a molecule of the formula Hu:CT-r^-01 -(Y)„ wherein Hu:CT-M-01 is a HAM according 
to Claims 1 to 17 and Y is a skie-chain amino, carboxyl, or thiol group of a protein, an aldehyde derived from 
glycoprotein carbohydrate residues, or an amidoalkylthio group; and n is an integer of from 1 to 1 00, to produce 
a compound of the formula: 



Hu:CT-M-01 -(Z-Sp-SS-W)!!! 
I 

(Y)iwii 

wherein Y, Sp, W, an nare as hereinbefore defined, and Z is formed from covalent reaction of the groups Q 
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and Y directly or after subsequent reduction, and Z is -CONH-, -CONHN=CH-, -CONHNHCH2-. -NHCS- 
NHN=CH-. -NHCH2-. -N=CH-, -COg-. -NHCHaCOg-. -SS-. 



10 



I 

— NHCOCH,— CH 

15 I A " 

COjH 



and mis 0.1 to 15. 

20 

27. A conjugate according to Claim 26 of the fonnula 

Hu:CT.M-01 -(Z-Sp-SS-W)!!! 
I 

(Y)fwn 



prepared from the class of antitumour antibiotics designated LL-E33288 (CH3-SSS-W) comprising: 



30 



displacing the dithiomethyl moiety with a compound of formula Q-Sp-SH, wherein Sp is straight or branched- 
chain divalent or trivalent (Cg-Cio) radicals or divalent or trivalent aryl- or heteroarylalkyi (C2-C5) radicals, 
wherein if Sp is a trivalent radical, it can be additionally substituted by amino, heteroarylamino, hydroxy, or 
thiol groups; and Q is, or can be subsequently converted to. carboxyl, lower alkyldicarboxyl anhydride. 
35 -CONHNH2, or 



40 



45 



SO 



55 



to produce an Intermediate of general formula Q-Sp-SS-W. wherein Q. Sp, and W are as hereinbefore defined. 

reacting Q-Sp-SS-W with a molecule of the formula Hu:CT-M-01 -(Y)n wherein Y Is a side-chain amino group 
on the antibody, or an aldehyde generated by oxidation of the carbohydrate groups of the antibody, and n is 
an integer of from 1 to 100, to produce a compound of the formula: 

Hu:CT.M-Ol -{Z-Sp-SS-W)m 
I 

OOrwn 

wherein Y, Sp, W, and nare as hereinbefore defined, and Z is formed from covalent reaction of the groups Q 
and Y directly or after subsequent reduction, and Z is -CONH-. -CONHN=CH-, -CONHNHCHg-. or 
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-HHCOCH,— CH 



CO,B 



and mis 0.1 to 15. 

28. A conjugate according to Claim 27 wherein CH3-SSS-W is the antitumour antibiotic designated LL-E33288y/ 

29. A conjugate according to Claim 27 wherein CH3-SSS-W is the antitumour antibiotic designated LL*E332B8a2'. 

30. A conjugate according to Claim 27 wherein CH3-SSS-W is the antitumour antibiotic designated LL-E33288a3i. 

31. A conjugate according to Claim 27 wherein CHs-SSS-W is the antitumour antibiotic designated N-acetyl LL- 
E33288yi'. 

32. A conjugate according to Claim 27 wherein CH3-SSS-W is the antitumour antibiotic designated iodo LL-E33288 
pseudoaglycone. 

33. A conjugate according to Claim 27 wherein Q is the hydroxysucclnimide ester of a carboxyl group. Sp is -CH2CH2-, 
Y Is -NHg, Z is -CONH-, and m is 0.5 to 15. 

34. A conjugate according to Claim 27 wherein Q is the hydroxysuccinimide ester of a carboxyl group, Sp is -CHgCH 
(CH3)-, Y is -NHg, Z Is -CONH-, and m is 0.5 to 15. 

35. A conjugate according to Claim 27 wherein Q is the 4-nitrophenyl ester of a carboxyl group, Sp is -CH2CH2-, Y is 
-NH2, Z is -CONH-, and m is 0.5 to 15. 

36. A conjugate according to Claim 27 wherein Q is the hydroxysuccinimide ester of a carboxyl group, Sp is -CHgC 
(CH3)2-, Y is -NH2, Z is -CONH-, and m is 0.5 to 15. 

37. A conjugate according to Claim 27 wherein Q is the hydroxysuccinimide ester of a carboxyl group, Sp is 



Y is -NHg. Z is -CONH-, and m Is 0.5 to 15. 

38. A conjugate according to Claim 27 wherein Q is -CONHNHg. Sp is -CH2CH2-, Y is -CHO, Z is -CONHNsCH-, and 
mis 0.1 to 10. 

39. A conjugate according to Claim 27 wherein Q is -C0NHNH2, Sp is -CH2CH2- Y is -CHO, Z is -CONHNHCH2-, 
and mis 0.1 to 10. 

40. A conjugate according to Claim 27 wherein Q is -CONHNHg, Sp is -CH2CH(CH3)-, Y is -CHO, Z is -CONHN=CH-, 
and mis 0.1 to 10. 

41. A conjugate according to. Claim 27 wherein Q is -CONHNH2, Sp is -CHgCHCCHg)-, Y is -CHO. Z is -CONHNHCHg-, 
and mis 0.1 to 10. 

42. A conjugate according to Claim 27 wherein Q is -CONHNH2, Sp is -CH2C(CH3)2-, Y is -CHO, Z is -CONHN=CH-, 
and mis 0.1 to 10. 

43. A conjugate according to Claim 27 wherein Q Is -CONHNH2, Sp is -CH2C(CH3)2-, Y is -CHO, Z is -CONHNHCH2-, 
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and mis 0.1 to 10. 
44. A conjugate according to Claim 27 wherein Q is -CONHNHg, Sp is 



Y is -CHO, Z is -CONHN=CH-, and /n is 0.1 to 10. 
45. A conjugate according to Claim 27 wherein Q is -CONHNHg, Sp is 



Y is -CHO. Z Is -CONHNHCHg-, and m is 0.1 to 10. 
46. A conjugate according to Claim 27 wherein Q is -CONHNH2, Sp Is 



Y is -CHO, Z is -CONHN=CH-, and m Is 0.1 to 10. 
47. A conjugate according to Claim 27 wherein Q is -CONHNH2, Sp Is 



•CH-CH,- 
NMCOCH^NB 



Y is -CHO, Z Is -CONHNHCH2-, and m is 0.1 to 10. 




48. A conjugate according to Claim 38 wherein CH3-SSS-W is LL-E33288yi Q is -CONHNHg, Sp is -CHaCHg-. Y is 

-CHO, Z is -GONHN^CH-, and m is 0.1 to 10. 

49. A conjugate according to Claim 39 wherein CH3-SSS-W is LL-E33288a3', Q Is -CONHNH2. Sp is -CH2CH2- Y is 
■CHO. Z is -CONHNHCH2-, and m is 0.1 to 10. 

50. A conjugate according to Claim 33 wherein CH3-SSS-W Is N-acetyl LL-E33288yi Q 's hydroxysuccinimldocarb- 
onyl, Sp Is -CH2CH2-. Y is -NHg, Z Is -CONH-, and m is 0.5 to 15. 

51. A conjugate according to Claim 34 wherein CH3-SSS-W is N-acetyl LL-E33288yi Q hydroxysuccinimidocarb- 
onyl, Sp Is -CHgCHCCHa)-, Y is -NH2. Z is -CONH-, and m Is 0.5 to 15. 

52. A conjugate according to Claim 36 wherein CH3-SSS-W is N-acetyl LL-E33288yi' Y, Q is hydroxys ucc in Imidocar- 
bonyl, Sp is -CH2C(CH3)2-. Y Is -NHg, Z Is -CONH-, and m is 0.5 to 15. 

53. A conjugate according to Claim 44 wherein CH3-SSS-W is N-acetyl LL-E332B8yiI, Q Is -CONHNH2, Sp Is 
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5 

Y is -CHO. Z is -CONNH=CH-, and m is 0.1 to 10. 

54. A pharmaceutical composition comprising an antibody molecule according to any one of claims 1 to 1 9 or a con- 
jugate molecule according to any one of claims 23 to 53 together with a pharmaceutically acceptable excipient, 
. 10 diluent or carrier. 



Patentanspruche 

IS 1 . Ein Antikorpenmolekul mit Spezifitat fur Humanen Milchfett Globulus (HMFG). das eine zusammengesetzte schwe- 
re Kette und eine komplementare leichte Kette umfaOt, wobei: 

der variable Bereich dieser zusammengesetzten schweren Kette vorwiegend Rahmen region reste eines hu- 
manen Immunglobullns oder eines Analogons desselben enthalt; 
20 mindestens die Aminosaurereste 2, 26 bis 35. 37, 50 bis 65, 71, 73, 95 bis 105 und 107 (nach dem Kabat- 

Numerierungssystem) in dem variablen Bereich der genannten schweren Kette von den entsprechenden Re- 
sten in dem monoklonaien Antikorper CTM01 (vgl. Sequenz ID Nr. 1) stammen; und 
die ubrlgen von Immunglobulin stammenden Telle der schweren Kette von einem humanen Immunglobulin 
Oder einem Analogon desselben stammen. 

2S 

2. Ein Antikdrpermolekul mit Spezifitat fur Humanen Milchfett Globulus (HMFG), das eine zusammengesetzte schwe- 
re Kette und eine komplementare leichte Kette umfa3t, wobei 

der variable Bereich dieser zusammengesetzten schweren Kette vorwiegend Rahmenregionreste eines hu- 

30 manen Immunglobullns Oder eines Analogons desselben enthalt; 

mindestens die Aminosaurereste 2, 26 bis 35, 37, 48, 50 bis 65, 67, 69, 71 , 73, 95 bis 105 und 107 (nach dem 
Kabat-Numerierungssystem) in dem variablen Bereich der genannten schweren Kette von den entsprechen- 
den Resten In dem monoklonaien Antikorper CTM01 (vgl. Sequenz ID Nr. 1) stammen; und 
die ubrigen von Immunglobulin stammenden Telle der schweren Kette von einem humanen Immunglobulin 

3S Oder einem Analogon desselben stammen. 

3. Das Antikorpermolekul nach Anspruch 1 oder 2, worin zusatzlich in der genannten zusammengesetzten schweren 
Kette mindestens einer der Reste 6, 23, 49, 76, 78. 80, 88 und 91 von den entsprechenden Resten in dem mo- 
noklonaien Antikorper CTIVI01 (vgl. Sequenz ID Nr. 1) stammt. 

40 

4. Das Antikorpermolekul nach einem der Anspruche 1 bis 3, worin die komplementare leichte Kette eine zusam- 
mengesetzte leichte Kette ist, in welcher: 

der variable Bereich dieser zusammengesetzten leichten Kette vorwiegend Rahmenregionreste eines huma- 
ns nen Immunglobulins oder eines Analogons desselben enthalt; 

mindestens die Aminosaurereste 3, 24 bis 34, 36, 50 bis 56. 63, 91 bis 96 und 108 (nach dem Kabat-Nume- 
rierungssystem) in dem variablen Bereich der genannten leichten Kette von den entsprechenden Resten in 
dem monoklonaien Antikorper CTM01 (vgl. Sequenz ID Nr. 2) stammen; und 

die Obrigen von Immunglobulin stammenden Telle der leichten Kette von einem humanen Immunglobulin oder 
so einem Analogon desselben stammen. 

5. Das Antikorpermolekul nach einem der Anspruche 1 bis 3, worin die komplementare leichte Kette eine zusam- 
mengesetzte leichte Kette ist, in welcher: 

55 der variable Bereich dieser zusammengesetzten leichten Kette vorwiegend Rahmenregionreste eines huma- 

nen Immunglobulins oder eines Analogons desselben enthalt; 

mindestens die Aminosaurereste 3, 24 bis 34, 36, 37. 45, 48. 50 bis 56, 63, 91 bis 96 und 108 (nach dem 
Kabat-Numerierungssystem) in dem variablen Bereich der genannten leichten Kette von den entsprechenden 
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Resten in dem monoklonalen Antikorper CTM01 (vgl. Sequenz ID Nr. 2) stammen; und 

die ubrigen von Immunglobulin stammenden Teile der leichten Kette von einem humanen Immunglobulin oder 

einem Analogon desselben stammen. 

s 6. Ein Antlkorpermolekul mit Spezifitat fur Humanen Milchfett Globulus (HMFG), das eine zusammengesetzte leichte 
Kette und eine komplementare schwere Kette umfa3t. wobei: 

der variable Bereich dieser zusammengesetzten leichten Kette vorwiegend Rahmenregtonreste eines huma- 
nen Immunglobulins oder eines Analogons desselben enthalt; 
10 mindestens die Aminosaurereste 3, 24 bis 34, 36, 50 bis 56, 63, 91 bis 96 und 108 (nach dem Kabat-Nume- 

rierungssystem) in dem variablen Bereich der genannten leichten Kette von den entsprechenden Resten in 
dem monoklonalen Antikorper CTM01 (vgl. Sequenz ID Nr. 2) stammen; und 

die ubrigen von Immunglobulin stammenden Teile der leichten Kette von einem humanen Immunglobulin oder 
einem Analogon desselben stammen. 

IS 

7. Ein Antikorpermolekul mit Spezifitat fur Humanen Milchfett Globulus (HMFG), das eine zusammengesetzte leichte 
Kette und eine komplementare schwere Kette umfaBt, wobei: 

der variable Bereich dieser zusammengesetzten leichten Kette vorwiegend Rahmenregionreste eines huma- 

20 nen Immunglobulins oder eines Analogons desselben enthalt; 

mindestens die Aminosaurereste 3, 24 bis 34, 36, 37, 45, 48, 50 bis 56, 63, 91 bis 96 und 108 (nach dem 
Kabal-Numerierungssystem) in dem variablen Bereich der genannten leichten Kette von den entsprechenden 
Resten in dem monoklonalen Antikorper CTM01 (vgl. Sequenz ID Nr. 2) stammen; und 
die ubrigen von Immunglobulin stammenden Teile der leichten Kette von einem humanen Immunglobulin oder 

25 einem Analogon desselben stammen. 

8. Das Antikorpermolekul nach einem der Anspruche 4 bis 7, worin zusatzlich in der genannten zusammengesetzten 
leichten Kette die Reste 89, 90 und 97 von den entsprechenden Resten in dem monoklonalen Antikorper CTM01 
(vgl. Sequenz ID Nr. 2) stammen. 

30 

9. Das Antikorpermolekul nach einem der Anspruche 4 bis 8, worin zusatzlich in der genannten zusammengesetzten 
leichten Kette mindestens einer der Reste 1 , 2, 49, 60, 70, 84, 85 und 87 von den entsprechenden Resten in dem 
monokbnaien Antikorper CTM01 (vgl. Sequenz ID Nr. 2) stammt. 

35 10. Das Antikorpermolekul nach einem der Anspruche 1 bis 9, worin die humanen Rahmenreste in der dem variablen 
Bereich der zusammengesetzten lek^hten Kette und/oder in dem variablen Bereich der zusammengesetzten 
schweren Kette von den humanen variablen Bereichssequenzen LAY, POM, TUR, TEI, KOL, NEWM, REI oder 
EU stammen. 

40 11. Das AntikdrpermolekOI nach Anspruch 1 0, worin die humanen Rahmenreste von der humanen EU Sequenz stam> 
men. 

12. Das Antikorpermolekul nach einem der Anspruche 1 bis 11, das ein komplettes Immunglobulin ist. 

45 13. Das Antikorpermolekul nach Anspruch 1 2, worin die konstante Region der schweren Kette eine der humanen IgG 
Unterklasse 1st 

1 4. Das Antikorpermolekul nach Anspruch 1 3, worin die konstante Region der schweren Kette eine der humanen lgQ4 

Unterklasse Ist. 

so 

15. Das Antikorpermolekul nach nach Anspruch 1 3, worin die konstante Region der schweren Kette eine der humanen 
lgG4 Unterklasse mit einem Prolinrest an der Position 241 ist. 

16. Das Antikorpermolekul nach einem der Anspruche 1 bis 11, das ein Fab-, Fab'- oder F(ab')2-Fragment ist. 

55 

17. Das Antikorpermolekul nach einem der Anspruche 12 bis 16, worin der konstante Bereich der leichten Kette einer 
der humanen kappa-Klasse Ist. 
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18. Das AntikorpermolekOI nach einem der AnsprOche 1 bis 11, das ein Fv- Oder ein Einzelketten-Fv-Fragment ist. 

19. Das Antikorpermolekul nach nach einem der AnsprOche 1 bis 18, das durch rekombinante DNA-Technologie her- 
gestellt ist. 

5 

20. Ein Verfahren zur Herstellung des Antikorpermolekuls nach einem der AnsprOche 1 bis 19. welches Verfahren 
umfaSt: 

(a) in einem Expressionsvektor die Herstellung eines Operons mit einer DNA-Sequenz, die fur die schwere 
10 Kette eines Antikorpermolekuls gema3 der Definition in einem der AnsprOche 1 bis 19 codiert; 

(b) in einem Expressionsvektor die Herstellung eines Operons mit einer DNA-Sequenz, die fur die leichte 
Kette eines AntikorpermolekOls gema3 der Definition in einem der AnsprOche 1 bis 19 codiert; 

(c) Transfektlon einer Wirtszelle mit dem Oder mit jedem Veklor und 

(d) ZOchtung der transfizierten Zell-Llnie zur Herstellung des AntikorpermolekOls. 

IS 

21. Das Verfahren nach Anspruch 20 zur Herstellung eines Antikorper-Fragmentes nach Anspruch 16 Oder 18, in 
welchem die Wirtszelle eine bakterielle Wirtszelle ist. 

22. Das Verfahren nach Anspruch 20, in welchem die Wirtszelle eine Saugetier-Wirtszelle ist. 

20 

23. Ein Konjugatmolekul, welches das AntikorpermolekOI nach einem der AnsprOche 1 bis 19 an ein Effektormolekul 
Oder an ein Reportermolekul konjugiert umfaBt. 

24. Ein Konjugatmolekul nach Anspruch 23, In welchem das EffektormolekOI ein Methyltrithio-Antitumoragens ist. 

25 

25. Ein Konjugatmolekul nach Anspruch 24, in welchem das Methyltrithio-Antitumoragens ein Disulfid-Analogon der 
ctt'. a2-, 03-, a^-, p^-, P2-. Yr. §r und Pseudoaglycon-Komponenten des Komplexes LL-E 33288 und von Derivaten 
desselben, der Antitumor-Antiblotika BBM-1675, FR-900405, FR-900406, PD 114759, PD 115028, CL-1577A, CL- 
1577B. CL-1577D, CL-1577E und CL 1724 und von Derivaten derselben ist. 

30 

26. Ein KonjugatmolekOI nach Anspruch 25 der Formel 



Hu:CT-M-01 -{Z-Sp-SS-W)m 
I 

(Y)rHn 

hergestellt aus einer Verblndung der Formel CH3-SSS-W, worin CH3-SSS-W ein Antitumor- Antibiotikum mit der 
40 Bezelchnung LL-E33288ai Br a,'-, ogBr-. a^^'^, 03'-. a^^'-, p^Br,^ p^i^ p^Br p^L, y^Br.^ y^L 5^1, lod- Oder Brom- 

Pseudoaglycon, deren Dihydro- Oder N-Acyl-Gegenstucken, BBM-1675, FR-900405, FR-900406, PD 114759, PD 
115028, CL-1577A. CL-1577B. CL-1577D. CL-1577E, CL 1724 oder deren N-Acetyl-Gegenstucken ist, umfas- 
send: 

die Umsetzung von CH3-SSS- W mit einer Verbindung der allgemeinen Formel Q-Sp-SH, worin Sp ein geradkettlger 
45 Oder verzweigter zweiwertiger oder dreiwertiger (Ci-Ci8)-R6st, ein zweiwertiger Oder dreiwertiger Aryl- oder He- 

teroarylrest, ein zweiwertiger oder dreiwertiger (C3-C-,Q)-Cycloalkyl- oder -Heterocycloalkylrest. ein zweiwertiger 
Oder dreiwertiger Aryl- oder Heteroaryl-(Ci-C-ia)-alkylrest, ein zweiwertiger oder dreiwertiger CycloalkyI- oder He- 
terocycIoalkyl-(C^-Ci8)-alkylrest oder ein zweiwertiger oder dreiwertiger ungesattigter (C2-C,Q)-Alkylrest ist, worin, 
wenn Sp ein dreiwertiger Rest ist, dieser zusatzlich durch Amino-, Alkylamino-, Arylamino-, Heteroarylamino-, 
so Carboxyl-, Niedrigalkoxy-, Hydroxy-, Thiol- oder Niedrlgalkylthiogruppen substitulert sein kann; und Q eine der 

folgenden Gruppen ist oder anschlle3end in diese umgewandelt werden kann: Halogen, Amino, Alkylamino, Car- 
boxyl. Carboxaldehyd, Hydroxy. Thiol, a-Haloacetyloxy, Niedrigalkyldicarboxyl, -CONHNH2, -NHCONHNHg, 
-NHGSNHNH2, -ONH2, -CONH3, 

55 
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0. 

-CO,N 



V 



r F 



"Or 



zur Herstellung eines Zwischenprodukts der Formel Q-Sp-SS-W. worin Q. Sp und W die oben genannte Bedeutung 
haben, 

die Umsetzung von Q-Sp-SS-W mit einem Molekul der Formel Hu:CT-M-01 worin Hu:CT-M-01 ein HAM 
gemaB den AnsprOchen 1 bis 17 und Y eine Seitenkettenamino-, -carboxyl- oder -thiolgruppe eines Proteins, ein 
von Glycoprotein-Kohlenhydratresten abgeleiterer Aldehyd oder eine Amidoalkylthiogruppe 1st und n eine ganze 
Zahl von 1 bis 100 bedeutet, zur Herstellung einer Verbindung der Formel: 



Hu;CT-M-01 -(2'Sp-SS-W)m 
I 

(Y)fwn 



worin Y, Sp, W und n die oben genannte Bedeutung haben und Z durch kovalente Reaktion der Gruppen Q und 
Y direkt oder nach anschlieBender Reduktion gebildet ist und Zfur -CONH-, -CONHN=CH-. -CONHNHCHg-, -NHC- 
SNHN=CH-, -NHCH2-, -N=CH-. -CO2-, -NHCHgCOg-, -SS-, 



V 




_ Oder 



I 

— NKCOCH,— CH 

CO,H 
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und m tOr 0, 1 bis 1 5 steht. 



27. Ein Konjugat nach Anspruch 26 der Formal 



Hu:CT-M-0l-(2-Sp-SS-W). 



(Y)fwn 



hergestellt aus der Klasse der Antitumor-Antibiotika mit der Bezeichnung LL-E33288 {CH3-SSS-W), umfassend: 
die Verdrangung der Dithiomethylgruppierung mit einer Verbindung der Formel Q-Sp-SH, worin Sp fur geradkettige 
Oder verzweigtkettige zweiwertige oder dreiwertige (C2-Cio)-Reste oder zweiwertige oder dreiwertige Aryl- Oder 
-Heteroaryl-(C2-C5)-aIkylrest6 steht, worin Sp, wenn es eIn dreiwertiger Rest ist, zusatzlich durch Amino-, Hete- 
roarylamino-, Hydroxy- Oder Thiolgruppen substituiert sein kann und Q fur folgende Gruppen steht oder anschlle- 
Bend in sie umgewandelt werden kann: Carboxyl, Niedrigalkyldicarboxylanhydrid, -CONHNhlg oder 



zur Herstellung einer Zwischenverbindung der allgemeinen Formel Q-Sp-SS-W, worin Q, Sp und W die oben 
genannte Bedeutung haben, 

die Umsetzung von Q-Sp-SS-W mit einem Molekul der Formel Hu:CT-M-01-(Y)n, worin Y eine Seitenkettenami- 
nogruppe an dem Antikorper oder ein durch Oxidation der Kohlenhydratgruppen des Antikorpers gebildeter Aide- 
hyd ist und n fur eine ganze Zahl von 1 bis 100 steht. zur Herstellung einer Verbindung der Formel 



worin Y, Sp, W und n die oben genannte Bedeutung haben und Z duich eine kovalente Reaktion der Gruppen Q 
und Y direkt Oder nach anschlieBender Reduktion gebildet ist und Z fur -CONH-, -CONHN=CH-, -CONHNHCH2- 
Oder 



und m fur 0, 1 bis 15 steht. 

28. Ein Konjugat nach Anspruch 27, worin CH3-SSS-W das Antitumor-Antibiotikum mit der Bezeichnung LL-E332887-, ' 
ist. 

29. Ein Konjugat nach Anspruch 27, worin CHa-SSS-Wdas Antitumor-Antibiotikum mit der Bezeichnung LL-E33288a2' 
ist. 

30. Ein Konjugat nach Anspruch 27, worin CHs-SSS-Wdas Antitumor-Antibiotikum mit der Bezeichnung LL-E33288a3' 
ist. 

31 . Ein Konjugat nach Anspruch 27, worin CH3-SSS-W das Antitumor-Antibiotikum mit der Bezeichnung N-Acetyl-LL- 




Hu:CT-M-Ol -{2-Sp-SS-W). 



(Y)fwn 



— SHCocE,— ca 



(CH,) 



CO,E 
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E33288YiMst. 



32. Ein Konjugat nach Anspruch 27, worin CHs-SSS-W das Antitumor-Antiblotikum mit der Bezeichnung lod-LL- 
E33288-Pseudoaglycon ist. 

33. Ein Konjugat nach Anspruch 27, worin Q f Or den Hydroxysuccinimidester einer Carboxylgruppe, Sp f Or -CH2CH2-, 
Y fur -NH2, Z fur -CONH- und m fur 0,5 bis 15 steht. 

34. Ein Konjugat nach Anspruch 27, worin Q fur den Hydroxysuccinimidester einer Carboxylgruppe, Sp fur -CH2CH 
(CH3)-, Y fur >NH2, Z fur -CONH- und m fur 0,5 bis 1 5 steht 

35. Ein Konjugat nach Anspruch 27, worin Q fur den 4-Njtrophenylester einer Carboxylgruppe, Sp fur -CHgCHg-, Y 
fur -NHg, Z fur -CONH- und m fur 0,5 bis 1 5 steht. 

36. Ein Konjugat nach Anspruch 27, worin Q fOr den Hydroxysuccinimidester einer Carboxylgruppe, Sp fur -CH2C 
(CH3)2-, Y fur -NH2, Z fur -CONH- und m fOr 0,5 bis 15 steht. 

37. Ein Konjugat nach Anspruch 27, worin Q fur den Hydroxysuccinimidester einer Carboxylgruppe, Sp fur 



Y fOr NH2, 2 fur -CONH- und m fur 0,5 bis 15 steht. 

38. Ein Konjugat nach Anspruch 27. worin Q fur ■CONHNH2, Sp fur -CHgCHg-, Y fur -CHO, Z fOr -CONHN=CH- und 
m fur 0,1 bis 10 steht. 

39. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNHg, Sp fur -CHgCHg-. Y fur -CHO, Z fur -CONHNHCHg- und 
mfOrO,1 bis 10 steht. 

40. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNH2. Sp fur -CHaCHiCHg)-, Y fur -CHO, Z f Or -CONHN=CH- 
und m fur 0,1 bis 10 steht. 

41. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNHg, Spfur -CHgCHCCHg)-, Yfur -CHO. Zfur-CONHNHCH2- 
und m fOr 0,1 bis 10 steht. 

42. Ein Konjugat nach Anspruch 27, worin Q fOr -CONHNHg, Sp fur -CH2C(CH3)2-, Y fur -CHO. Z fur -CONHN=CH- 
und m fur 0,1 bis 10 steht. 

43. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNH2. Sp fur -CH2C(CH3)2-, Y fur -CHO, Z fur -CONHNHCHg- 
und m fur 0.1 bis 10 steht. 

44. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNH2, Sp fur 





Y fOr -CHO. Z fur -CONHN=CH- und m fOr 0,1 bis 10 steht. 



45. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNH2, Sp fur 




Y fur -CHO, Z fur -CONHNHCH2- und m fur 0,1 bis 10 steht. 
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46. Ein Konjugat nach Anspruch 27, worin Q f Or -CONHNH2, Sp fur 



5 

NHCOCHjNH 

Y fur -CHO. Z fur -CONHN=CH- und m fur 0.1 bis 10 steht. 
10 47. Ein Konjugat nach Anspruch 27, worin Q fur -CONHNH2, Sp fOr 



-CH-CH 
I 

HHCOCHjNH 

Y fur -CHO, Z fur -CONHNHCH2- und m fur 0,1 bis 10 steht. 

20 48. Ein Konjugat nach Anspruch 38. worin CH3-SSS-W fur LL-E33288yi', Q fur .CONHNH2, Sp fur -CHgCHg-, Y fur 
-CHO. Z fOr -CONHN=CH- und m fOr 0,1 bis 10 steht. 

49. Ein Konjugat nach Anspruch 39, worin CH3-SSS-W fur LL-E33288o{g', Q fOr -CONHNH2. Sp fur -CH2CH2-. Y fur 
-CHO, Z fur -CONHNHCH2- und m fur 0,1 bis 10 steht. 

50. Ein Konjugat nach Anspruch 33, worin CHa-SSS-Wfur N-Acetyl-LL-E33288Yi', Qfur Hydroxysuccinimldocarbonyl, 
Sp fur -CH2CH2-, Y fur -NH2. Z fur -GONH- und m fur 0.5 bis 1 5 steht. 

51 . Ein Konjugat nach Anspruch 34, worin CH3-SSS-W f Or N-Acetyl-LL-E33288Yi Q fur Hydroxysuccinimidocarbonyl, 
30 Sp fur -CH2CH(CH3)-, Y fur -NH2, Z fOr -CONH- und m fOr 0,5 bis 1 5 steht. 

52. Ein Konjugat nach Anspruch 36, worin CH3-SSS-W fOr N-Acetyl-LL-E3328B7i', Q fur Hydroxysuccinimodocarbo- 
nyl, Sp fur -CH2C(CH3)2-, Y fur -NH2. Z fOr -CONH- und m fur 0,5 bis 1 5 steht 

3S 53. Ein Konjugat nach Anspruch 44, worin CH3-SSS-W fur N-Acetyl-LL-E33288Yi', Q fur -CONHNHg, Sp fur 

— ccH,),-/ \— 

40 ^— ' 

Y fOr -CHO, Z fur -CONNH-CH- und m fOr 0,1 bis 10 steht. 

54. Eine pharmazeutische Zusammensetzung, die ein Antikorpermolekul nach einem der Anspruche 1 bis 19 Oder ein 
45 Konjugatmolel^ul nach einem der Anspruche 23 bis 53 gemeinsam mit einem phamiazeutisch verwendbaren Ex- 

zipienten. Verdunnungsmittel oder Trager enthalt. 

Revendications 

so 

1 . Molecule d'anticorps ayant une specificite pour le globule de mati^re grasse de lait humain (HMFQ), comprenant 
une chaTne lourde composite et une chaTne t^gdre compl^mentaire, dans (aquefle: 

le domaine variable de ladite chaTne lourde composite comprend principalement des r6stdus de la region 
55 charpente d'une immunoglobultne humaine ou d'un de ses analogues; 

les r6sidus d'acides amin6s 2, 26 k 35. 37, 50 6 65, 71 , 73, 95 & 105 et 1 07 (selon le syst6me de num6rotation 
de Kabat) au moins, dans ledit domaine variable de chaTne lourde. sont d^rivds des rSsidus correspondants 
dans f'anticorps monoclonal CTMOl (comme le montre la sequence ID N* 1); et 
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les parties restantes d^riv^es d'jnimunogiobuline de la chaTne lourde sont ddrivdes d'une immunoglobuline 
humaine ou d'un de ses analogues. 

Molecule d'anticorps ayant une specificity pour le globule de matiere grasse de lait humain (HMFG), comprenant 
une chaTne lourde composite et une chaTne I6g6re compl6mentaire, dans laquelle: 

le domalne variable de ladite chaTne lourde composite comprend principalement des r6sidus de la region 
charpente d'une immunoglobuline humaine ou d'un de ses analogues; 

les residus d'acides amines 2, 26 k 35, 37, 48, 50 ^ 65, 67. 69, 71 , 73. 95 ^ 105 et 107 (selon le syst6me de 
numerotation de Kabat) au moins, dans ledit domaine variable de chaTne lourde, sont derives des residus 
correspondents dans I'anticorps monoclonal CTMOl (comme le montre la sequence ID N° 1); et 
les parties restantes d6riv6es d'immunoglobuline de la chaTne lourde sont d^riv^es d'une immunoglobuline 
humaine ou d'un de ses analogues. 

Molecule d'anticorps selon la revendication 1 ou la revendication 2, dans laquelle en outre, dans ladite chaTne 
lourde composite, au moins un des r6sidus 6, 23, 49, 76, 78, 80, 88 et 91 est d6rlv6 du r6sidu correspondant dans 
I'anticorps monoclonal CTMOl (comme le montre la sequence ID N** 1). 

Mol6cule d'anticorps selon I'une quelconque des revendications 1 k 3, dans laquelle la chaTne legere compl6men- 
taire est une chaTne Idg^re composite dans laquelle: 

le domaine variable de ladite chaTne legere composite comprend principalement des residus de la region 
charpente d'une immunoglobuline humaine ou d'un de ses analogues; 

les residus d'acides amines 3, 24 a 34, 36, 50 k 56, 63, 91 a 96 et 108 (selon le systeme de numerotation de 
Kabat) au moins, dans ledit domaine variable de chaTne l^gdre, sont d^rlv^s des residus correspondants dans 
I'anticorps monoclonal CTMOl (comme le montre la sequence ID N° 2); et 

les parties restantes derivees d'immunoglobuline de la chaTne legere sont derivees d'une immunoglobuline 
humaine ou d'un de ses analogues. 

Molecule d'anticorps selon I'une quelconque des revendications 1^3, dans laquelle la chaTne t^g^re compl6men- 
taire est une chaTne composite dans laquelle: 

le domaine variable de ladite chaTne I6g6re composite comprend principalement des r6sidus de la region 
charpente d'une immunoglobuline humaine ou d'un de ses analogues; 

les residus d'acides amines 3, 24 k 34, 36, 37, 45, 48, 50 k 56. 63. 91 k 96 et 108 (selon le systeme de 
numerotation de Kabat) au moins, dans ledit domaine variable de chaine legdre, sont d^rivds des residus 
correspondants dans I'anticorps monoclonal CTMOl (comme le montre la s6quence ID N"* 2); et 
les parties restantes derivees d'immunoglobuline de la chaTne legSre sont derivees d'une immunoglobuline 
humaine ou d'un de ses analogues. 

Mol^ule d'anticorps ayant une spdcificitd pour le globule de matiere grasse de lait humain (MMFG), comprenant 
une chaTne I6gfere composite et une chaTne lourde compl6mentaire, dans laquelle: 

le domaine variable de tadlte chaine legere composite comprend principalement des residus de la region 
charpente d'une immunoglobuline humaine ou d'un de ses analogues; 

les residus d'acides amines 3, 24 k 34, 36, 50 k 56, 63, 91 k 96 et 108 (selon le systeme de numerotation de 
Kabat) au moins, dans ledit domaine variable de chaTne Idgdre, sont d^rivds des rdsidus correspondants dans 
I'anticorps monoclonal CTMOl (comme le montre la sequence ID N* 2); et 

les parties restantes derivees d'immunoglobuline de la chaTne I6g6re sont derivees d'une immunoglobuline 
humaine ou d'un de ses analogues. 

Molecule d'anticorps ayant une sp6cificit6 pour le globule de matidre grasse de lait humain (HMFG), comprenant 
une chaTne l^gdre composite et une chaTne lourde compldmentaire, dans laquelle: 

le domaine variable de ladite chaTne l^gdre composite comprend principalement des residus de la rdglon 
charpente d'une immunoglobuline humaine ou d'un de ses analogues; 

les residus d'acides amines 3, 24 k 34. 36, 37. 45, 48, 50 k 56, 63. 91 k 96 et 108 (selon le systeme de 
numerotation de Kabat) au moins, dans ledit donnaine variable de chaTne Idgdre, sont dSrivds des residus 
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correspondants dans I'anticorps monoclonal CTM01 (comme le montre la sdquence ID 2); et 

les parties restantes d^riv^es d'Immunoglobutlne de la chaTne Idg^re sent d6riv6es d'une immunoglobuline 

humaine ou d'un de ses analogues. 

s 8. Molecule d'anticorps selon Tune quetconque des revendicattons 4^7, dans laquelle en outre, dans ladite chaTne 
\6gere composite, les r^sidus 89, 90 et 97 sont derives des rdsidus correspondants dans I'anticorps monoclonal 
CTM01 (comme le montre la s6quence ID N'*2). 

9. Molecule d'anticorps selon I'une quelconque des revendications 4^8, dans laquelle en outre, dans ladite chaTne 
10 legere composite, au moins un des r^sidus 1 , 2. 49, 60, 70, 84, 85 et 87, est d6rlv6 du r6sldu correspondant dans 

I'anticorps monoclonal CTMOl (comme le montre la sequence ID N° 2). 

10. Molecule d'anticorps sebn I'une quelconque des revendications 1 a 9, dans laquelle les r^sidus de charpente 
humaine dans le domaine variable de la chatne Idg^re composite et/ou dans le domaine variable de la chatne 

IS lourde composite sont d6riv6s des sequences de domaine variable de LAY, POM, TUB, IE I, KOL, NEWM, REI 

ou EU humain. 

11. Molecule d'anticorps selon la revendication 10, dans laquelle les rdsidus de charpente humaine sont d6riv6s de 
la sequence de EU humain. 

20 

12. Molecule d'anticorps selon I'une quelconque des revendications 1 ^ 11 , qui est une immunoglobuline compile. 

13. Molecule d'anticorps selon la revendication 12, dans laquelle la region constante de la chatne lourde est celle de 
la classe des IgG humaines. 

25 

14. Molecule d'anticorps selon la revendication 13, dans laquelle la region constante de la chaTne lourde est celle de 

la sous-classe d'lgG4 humaine. 

15. Molecule d'anticorps selon la revendication 13, dans laquelle la region constante de la chaTne lourde est celle de 
30 la sous-classe d'tgG4 humaine avec un r^sidu proline en position 241 . 

16. Molecule d'anticorps selon I'une quelconque des revendications 1 a 11 , qui est un fragment Fab, Fab' ou F(ab')2. 

17. Molecule d'anticorps selon I'une quelconque des revendications 12^16, dans laquelle le domaine constant de la 
35 chaTne est celui de la classe kappa humaine. 

18. Mot6cule d'anticorps selon I'une quelconque des revendications 1^11, qui est un fragment Fv ou un fragment Fv 
k une seule chaTne. 

40 19. Mol^ule d'anticorps selon I'une quelconque des revendications 1^18, qui est produite par la technologie de 
recombinaison d'ADN. 

20. Procede pour produire la molecule d'anticorps selon I'une quelconque des revendications 1 a 19, ledit proc6de 
comprenant les etapes qui consistent a: 

45 

(a) produire dans un vecteur d'expression, un opdron ayant une sequence d'ADN qui code pour une chaTne 
lourde de molecule d'anticorps telle que ddfinie dans I'une quelconque des revendications 1 S 19; 

(b) produire dans un vecteur d'expression, un op6ron ayant une sequence d'ADN qui code pour une chaTne 
I6g6re de molecule d'anticorps telle que d§finie dans I'une quelconque des revendications 1^19; 

so (c) transfecter une cellule h6te avec le vecteur ou avec chaque vecteur; et 

(d) cultiver ta lignSe cellulaire transfect^e pour produire la molecule d'anticorps. 

21. Proc6d6 selon la revendication 20, pour la production d'un fragment d'anticorps selon la revendication 16 ou la 
revendication 18, dans lequel la cellule h5te est une cellule hote bact^rienne. 

55 

22. Procddd selon la revendication 20, dans lequel la cellule hdte est une cellule hdte de mammif^re. 

23. Molecule conjugude comprenant la molecule d'anticorps selon I'une quelconque des revendications 1^19, con- 
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jugude h une molecule d'effecteur ou k une molecule de reporteur. 

24. Molecule conjugude seton la revendication 23, dans iaquelle la molecule d'effecteur est un agent antitumoral de 
type m^thyltrithio. 

25. Molecule conjugu^e selon la revendication 24, dans Iaquelle I'agent antitumoral de type methyltrithio est un ana- 
logue bisutfure des composants , o^, 04, p^, Yi* h pseudoaglycone du complexe LL-E33288 et de ses 
d6riv6s, des antibiotiques antitumoraux BBM-1675. FR-900405. FR-900406. PD 114759. PD 115028, CL-1577A, 
CL-1577B, CL-1577D, CL-1577E et CL 1724 et de leurs d6riv6s. 

26. Molecule conjugude selon la revendication 25, de fonnule 



pr6par6e k partir d'un compose de formule CH3-SSS-W, ou CH3-SSS-W est un antibiotique antitumoral designe 
par LL-E33288aiBr, a^i, a^^r^ ^Br^ ^^Br^ ^Br^ p^i^ p^Br^ p^i, Y^Br y^\^ 5^1^ i-iodo- ou le bromopseudoaglycone, 
leurs homologues dihydro ou N-acyl, BBM-1675, FR-900405, FR-900406, PD 114759, PD 115028. CL-1577A, 
CL-1577B, CL-1577D, CL-1577E, CL 1724 ou leurs homologues N-acetyl; 

en taisant reaglr CH3-SSS-W avec un compost de formule g6n6rale Q-Sp-SH, dans Iaquelle Sp est un 
radical (en C^-C^s) divalent ou trivalent a chaTne lineaire ou ramifi^e, un radical aryle ou h^tdroaryle divalent ou 
trivalent, un radical cycloalkyle ou heterocycloalkyle (en C3-C18) divalent ou trivalent, un radical aiyi- ou h6teroalyl- 
alkyle (en Ci-C^g) divalent ou trivalent, un radical cyctoalkyi- ou heterocycloalkyl-alkyle (en CyC^Q) divalent ou 
trivalent ou un radical alkyle insature (en C2-C18) divalent ou trivalent, dans Iaquelle, si Sp est un radical trivalent, 
il peut dtre en outre substitu6 par des groupes amino, alkylamino, arylamino, h^t^roalylamino, carboxyle, alcoxy 
inf^rieur, hydroxy, thiol, ou alkylthio inf6rieur; et Q est converti, ou peut §tre convert! par la suite, en groupe halog6- 
no, amino, alkylamino, carboxyle, carboxaldehyde, hydroxy, thiol, a-halog6noacetyloxy, alkyl(inferieur)dicarboxyle, 
-CONHNH2, -NHCONHNH2, -NHCSNHNH2. -ONH2, -CON3, 



Hu:CT- 1 -(Z-Sp-SS- W)] 
(Y)n-m 





r, 



r 



r 



r 



r 





48 



EP 0 534 742 B1 



pour produire un interm6diaire de fomnule Q-Sp-SS-W, dans laquelle Q, Sp. et W sont tels que d^finis ci-dessus, 
en faisant r6agir Q-Sp-SS-W avec une molecule de formule Hu:CT-M-01-{Y)n dans laquelle Hu:CT-M-01 
est une HAM selon les revendications 1 6 17 et Y est un groupe amino, carboxyle. ou thiol de chaine Iat6rale d'une 
protelne, un alddhyde derlv6 des r6sidus glucidiques de glycoprotdines ou un groupe amidoalkylthio; et n est un 
nombre entier de 1 & 100, pour produire un composd de formule: 



Hu:CT-|^-01-(Z-Sp-SS-W)ni 
(Y)n.m 

dans laquelle Y, Sp, W et n sont tels que d6flnis ci-dessus, et Z est form6 k partir d'une reaction covalente des 
groupes Q et Y, directement ou apr^s une reduction ult6rieure, et Z est -CONH-, -CONHN=CH-, -CONHNHCH2-, 
-NHCSNHN=CH-. -NHCHg-, -N=CH-, -CO2-, -NHCHgCOa-. -SS-. 




et m est egal k une valeur allant de 0,1 a 15. 
27. Conjugu6 selon la revendicatlon 26, de formule : 



Hu:CT-|vI-0 l-(Z-Sp-SS-W)m 
(Y)n.m 

prepare k partir de la classe d'antibiotiques antitumoraux designes par LL-E33288 (CHq-SSS-W): 

en depia9ant le groupement dithiomethyle avec un compose de formule Q-Sp-SH, dans laquelle Sp represente 
des radicaux (en C2-C10) divalents ou trivalents k cliaine llneaire ou ramifiee ou des radicaux aryl- ou h§t6- 
roaryl-(alkyle en 02-05) divalents ou trivalents, dans laquelle si Sp est un radical trivalent, il peut §tre en outre 
substitue par des groupes amino, h6teroarylamino, hydroxy, ou thiols; et Q est converti, ou peut etre converti 
par la suite, en groupe carboxyle, anhydride d'all<yl(lnf6rieur)dicarboxyle, -CONHNH2, ou 



0 



pour produire un interm6diaire de fomnule generate Q-Sp-SS-W, dans laquelle Q, Sp et W sont tels que definis 
ci-dessus, 
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en faisant r6agir Q-Sp-SS-W avec une mol6cule de formule Hu:CT-M-01 -(Y)^ dans laquelle Y est un groupe 
amino de chaTne lat^rate sur I'anticorps. ou un aldehyde produit par oxydation des groupes glucidiques de 
I'anticorps, et n est un nombre entier de 1 k 100, pour produire un compost de formule: 

5 

Hu:CT.|^-OI-(Z.Sp-SS-W)m 
(Y)n.m 

10 

dans laquelle Y, Sp, W et n sent tels que d^finis ci-dessus, et Z est form6 k partir d'une reaction covalente 
des groupes Q et Y, directement ou apr6s une reduction ult6rleure, et Z est -CONH-, ■CONHN=CH-, 
-CONHNHCH2- ou 

IS 

i 

— SHCOCH,— CS 
I 



et m est egal a une valeur ailant de 0,1 k 15. 

28. Conjugue selon la revendication 27, dans lequel CH3-SSS-W est I'antibiotique antitumoral designe par LL-E33288 

29. Conjugue selon la revendication 27, dans lequel CH3-SSS-W est I'antibiotique antitumoral designe par LL-E33288 

«2'. 

30 30. Conjugu6 selon la revendication 27, dans lequel CH3-SSS-W est Tantibiotique antitumoral d6sign6 par LL-E33288 

31. Conjugue selon la revendication 27, dans lequel CH3-SSS-W est I'antibiotique antitumoral d^sign^ par N-ac6tyl 
LL-E33288yi'. 

35 

32. Conjugue selon la revendication 27, dans lequel CH3-SSS-W est I'antibiotique antitumoral design^ par iodo LL- 
E33288 pseudoaglycone. 

33. Conjugu^ selon la revendication 27, dans lequel Q est Tester hydroxysuccinimide d'un groupe carboxyle, Sp est 
40 -CH2CH2-, Y est -NH2, 2 est -CONH-. et m est dgal a 0.5 a 1 5. 

34. Conjugue selon la revendication 27, dans lequel Q est Tester hydroxysuccinimide d'un groupe carboxyle, Sp est 
-CH2CH(CH3)-, Y est -NH2. 2 est -CONH-. et m est egal k une valeur ailant de 0,5 a 15. 

45 35. Conjugue selon la revendication 27, dans lequel Q est Tester 4-nitrophenylique d'un groupe carboxyle, Sp est 
-CH2CH2-, Y est -NH2, Z est -CONH-, et m est dgal k une valeur ailant de 0.5 k 15. 

36. Conjugu6 selon la revendication 27, dans lequel Q est Tester hydroxysuccinimide d'un groupe carboxyle, Sp est 
-CH2C(CH3)2- Y est -NH2, Z est -CONH-, et m est 6gal a une valeur ailant de 0,5 k 15. 

SO 

37. Conjugue selon la revendication 27, dans lequel Q est Tester hydroxysuccinimide d'un groupe carboxyle, Sp est 



55 (Ca,i: 



Y est -NH2, Z est -CONH-, et m est 6gal k une valeur ailant de 0,5 k 1 5. 



50 



EP 0 534 742 81 

38. Conjugu6 selon la revendication 27, dans lequel Q est -CONHNHg, Sp est -CH2CH2-, Y est -CHO, Z est -CON- 
MN=CH-, et m est 6gal k une valeur allant de 0,1 ^ 10. 

39. Conjugu^ selon la revendication 27. dans lequel Q est -CONHNH2, Sp est -CH2CH2-, Y est -CHO, Z est 
5 -CONHNHCH2-, et m est Sgal k une valeur allant de 0,1 ^ 10. 

40. Conjugu6 selon la revendication 27. dans lequel Q est -CONHNHg, Sp est -CH2CH(CH3)-. Y est -CHO, Z est 
-CONHN=CH-, et m est 6ga\ k une valeur allant de 0.1 k 10. 

10 41. Conjugu6 selon la revendication 27, dans lequel Q est -CONHNH2, Sp est -CHgCHCCHa)-, Y est -CHO, Z est 
-CONHNHCH2-. et m est 6ga\ k une valeur allant de 0,1 ^ 10. 

42. Conjugue selon la revendication 27. dans lequel Q est -CONHNH2, Sp est -CH2C{CH3)2-, Y est -CHO, Z est 
-CONHN=CH-. et m est 6gal k une valeur allant de 0,1 k 10. 



IS 



20 



25 



30 



40 



so 



ss 



43. Conjugu6 selon la revendication 27, dans lequel Q est -CONHNH2, Sp est -CH2C(CH3)2-, Y est -CHO, Z est 
-CONHNHCH2-, et m est egal a une valeur allant de 0,1 a 10. 

44. Conjugu6 selon la revendication 27, dans lequel Q est -CONHNH2, Sp est 



CCH,), 



Y est -CHO, Z est -CONHN=CH-, et m est 6ga( k une valeur allant de 0,1 k 10. 
45. Conjugu^ selon la revendication 27, dans lequel Q est -CONHNH2, Sp est 




3S Y est -CHO. Z est -CONHNHCHg-. et m est 6gal k une valeur allant de 0,1 ^ 10. 

46. Conjugu^ selon la revendication 27, dans lequel Q est -CONHNHg, Sp est 



45 Y est -CHO. Z est -CONHN=CH-. et m est ^gal k une valeur allant de 0,1 a 10. 

47. Conjugu6 selon la revendication 27, dans lequel Q est -CONHNH2, Sp est 



NHCOCHsKS 

Y est -CHO. Z est -CONHNHCHg-. et m est 6gal k une valeur allant de 0,1 ^ 10. 
48. Conjugu6 selon la revendication 38, dans lequel CH3-SSS-W est LL-E33288y,', Q est -CONHNH2, Sp est 
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-CH2CH2- Y est -CHO, Z est -CONHN=CH-, et m est 6gal d une valeur allant de 0.1 ^ 10. 

49. Conjugu6 selon la revendication 39. dans lequel CH3-SSS-W est LL-E33288a3'. Q est -CONHNH2, Sp est 
-CH2CH2-. Y est -CHO. Z est -CONHNHCHg-. et m est 6gal ^ une valeur allant de 0.1 ^ 10. 

50. Conjugu6 selon la revendication 33, dans lequel CH3-SSS-W est N-acetyl LL-E33288yi Q est un hydroxysucci- 
nlmldocarbonyle. Sp est -CH2-CH2- Y est -NHg. Z est -CONH-, et m est 6gal ^ une valeur allant de 0.5 k 15. 

51. Conjugu6 selon la revendication 34, dans lequel CH3-SSS-W est N-acetyl LL-E33288yi Q est un hydroxysucci- 
nimidocarbonyle. Sp est -CHgCHlCHa)-, Y est -NH2, Z est -CONH-. et m est egal k une valeur allant de 0.5 k 15. 

52. Conjugud selon la revendication 36. dans lequel CH3-SSS-W est N-ac6tyl LL-E33288yV Y. Q est un hydroxysuc- 
cinimidocarbonyle, Sp est -CH2C(CH3)2-, Y est -NH2, Z est -CONH-, et m est 6gal k une valeur allant de 0,5 k 15. 

53. Conjugue selon la revendication 44, dans lequel CH3-SSS-W est N-ac6tyl LL-E33288yV, Q est -CONHNH2. Sp est 



Y est -CHO, Z est -CONHN=CH-, et m est 6ga\ k une valeur allant de 0,1 & 10. 

54. Composition pharmaceutlque comprenant une molecule d'antlcorps selon I'une quelconque des revendications 1 
a 1 9 ou une molecule conjuguee selon I'une quelconque des revendications 23 k 53, ainsi qu'un excipient, dlluant 
ou vehicule acceptable d'un point de vue pharmaceutlque. 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG, 8 
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FIG. 9 
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FIG- 10 
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FIG. 11 
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FIG. 19 
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Direct Binding EUSA: Anti-PEM Activity 
of Chimeric CTMOl Subclass Series 
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Direct Binding ELISA:Anti-milk PEM 
Activity of Humanized CTMOl 
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Antl-PEM Competition EIA 
Biotin-murine CTMOl vs PEM solid phase 
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